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VOCx OHRO2x (5)
RO2x NO ni t ONIT
 ( 1 ni t ) (  1PROD1  2 PROD2   n PRODn NO2 ) (6)
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XO2 NO3NO2 (11)
XO2N NO 3 0.971HO2 0.584 XO2 0.131HCHO 0.029 MO2
 0.165 MACR 0.200 ALD 0.656 KET 0.002 HKET 0.076 OLT (12)
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R - CHX - O 2   R ' - CHX - O 2   ( R - CHX - O   R ' - CHX - O )
  ( 1 ) {  ( R - CXO   R ' - CHX - OH )
  ( 1 ) ( R - CHX - OH   R ' - CXO) }
(17)
	 		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 	
XO2 XO2 ( no products ) (18)
XO2 XO2N ( no products ) (19)
XO2N XO2N ( no products ) (20)
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R - CH 2 - CH 2 - CH 2 - CH ( O * ) - R '
  R - C ( * ) H - CH 2 - CH 2 - CH ( OH ) - R ' (22)
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1. NO2   O3P + NO
2. O3   O1D + O2
3. O3   O3P + O2
4. HONO   HO + NO
5. HNO3   HO + NO2
6. HNO4   0.65 HO2 + 0.65 NO2 + 0.35 HO
+ 0.35 NO3
7. NO3   NO + O2
8. NO3   NO2 + O3P
9. H2O2   HO + HO
10. HCHO   H2 + CO
11. HCHO   2 HO2 + CO
12. ALD   NO2 + HO2 + CO
13. OP1   HCHO + HO2  + HO
14. OP2   ALD + HO2 + HO
15. PAA   MO2 + HO
16. KET   ETHP + ACO3
17. GYL   0.13 HCHO + 1.87 CO + 0.87 H2
18. GLY   0.45 HCHO + 1.55 CO
+ 0.80 HO2 + 0.15 H2
19. MGLY   CO + HO2 + ACO3
20. DCB   TCO3 + HO2
21. ONIT   0.20 ALD + 0.80 KET + HO2
+NO2
22. MACR   CO + HCHO + HO2 + ACO3
23. HKET   HCHO + HO2 + ACO3
+ , +
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-17 GLY   2 CO + 2 HO2 rate = 0.4 * rate(18)
-18 GLY   CO + HCHO rate = 0.13 * rate(17) + 0.45 * rate(18)
-24 GLY   2 CO + H2 rate = 0.87 * rate(17) + 0.15 * rate(18)
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AC
O
3 
+ 
1.
00
0 
NO
2
tro
e-
eq
ui
l (9
.70
E-
29
, 5
.6,
9.
30
E-
12
, 1
.5
, 1
.1
6e
28
,
13
95
4.
);
XO
2 
+ 
NO
=
1.
00
0 
NO
2
th
er
m
al
 (4
.00
E-
12
, 0
.0)
; 
M
O
2 
+ 
NO
=
1.
00
0 
NO
2 
+ 
1.
00
0 
HO
2 
+ 
1.
00
0 
HC
HO
th
er
m
al
 (4
.20
E-
12
, -1
80
.0)
; 
AC
O
3 
+ 
NO
=
1.
00
0 
NO
2 
+ 
0.
00
1 
HO
2 
+ 
0.
00
1 
CO
+ 
0.
99
9 
M
O
2 
th
er
m
al
 (2
.00
E-
11
, 0
.0)
; 
XO
2N
 +
 N
O
=
1.
00
0 
O
NI
T
th
er
m
al
 (4
.22
E-
12
, -2
5.0
); 
AC
O
3 
+ 
NO
2
=
1.
00
0 
PA
N
tro
e 
(9.
70
E-
29
, 5
.6,
 9.
30
E-
12
,
1.
5);
XO
2 
+ 
NO
3
=
1.
00
0 
NO
2
th
er
m
al
 (1
.20
E-
12
, 0
.0)
; 
M
O
2 
+ 
NO
3
=
1.
00
0 
NO
2 
+ 
1.
00
0 
HO
2 
+ 
1.
00
0 
HC
HO
th
er
m
al
 (1
.20
E-
12
, 0
.0)
; 
AC
O
3 
+ 
NO
3
=
1.
00
0 
NO
2 
+ 
0.
00
1 
HO
2 
+ 
0.
00
1 
CO
 +
 0
.9
99
 M
O
2
th
er
m
al
 (4
.00
E-
12
, 0
.0)
; 
XO
2N
 +
 N
O
3
=
0.
97
5 
HO
2 
+ 
0.
30
7 
XO
2 
+ 
0.
00
1 
HC
HO
 +
 0
.0
25
 M
O
2 
+
 0
.7
01
 A
LD
 +
 0
.5
08
 O
LE
 +
 1
.0
00
 N
O
2 
th
er
m
al
 (1
.20
E-
12
, 0
.0)
; 
XO
2 
+ 
HO
2
=
th
er
m
al
 (1
.66
E-
13
,-1
30
0.0
); 
M
O
2 
+ 
HO
2
=
th
er
m
al
 (3
.80
E-
13
, -8
00
.0)
; 
AC
O
3 
+ 
HO
2
=
th
er
m
al
 (1
.15
E-
12
, -5
50
.0)
; 
XO
2N
 +
 H
O
2
=
th
er
m
al
 (1
.65
E-
13
,-1
29
4.0
); 
AC
O
3 
+ 
HO
2
=
1.
00
0 
O
3 
+ 
0.
00
1 
AL
DR
th
er
m
al
 (3
.86
E-
16
,-2
64
0.0
); 
XO
2 
+ 
M
O
2
=
1.
00
0 
HO
2 
+ 
1.
00
0 
HC
HO
th
er
m
al
 (7
.34
E-
14
, -9
39
.7)
; 
2 
M
O
2
=
0.
66
8 
HO
2 
+ 
1.
33
4 
HC
HO
th
er
m
al
 (9
.10
E-
14
, -4
16
.0)
; 
AC
O
3 
+ 
M
O
2
=
0.
85
8 
HO
2 
+ 
1.
00
0 
HC
HO
 +
 0
.8
57
 M
O
2
th
er
m
al
 (8
.60
E-
12
, 0
.0)
; 
XO
2N
 +
 M
O
2
=
1.
00
0 
HO
2 
+ 
1.
00
0 
HC
HO
th
er
m
al
 (4
.96
E-
14
, -8
90
.3)
; 
XO
2 
+ 
AC
O
3
=
0.
00
1 
HO
2 
+ 
0.
00
1 
CO
 +
 0
.9
99
 M
O
2
th
er
m
al
 (1
.52
E-
12
, -5
79
.3)
; 
2 
AC
O
3
=
0.
00
1 
HO
2 
+ 
0.
00
1 
CO
 +
 1
.9
99
 M
O
2
th
er
m
al
 (2
.85
E-
12
, -5
30
.0)
; 
XO
2N
 +
 A
CO
3
=
0.
00
1 
HO
2 
+ 
0.
00
1 
CO
 +
 0
.9
99
 M
O
2
th
er
m
al
 (3
.51
E-
12
, -3
52
.2)
; 
2 
XO
2
=
th
er
m
al
 (1
.85
E-
14
,-1
51
4.4
); 
XO
2N
 +
 X
O
2
=
th
er
m
al
 (1
.85
E-
14
,-1
32
2.6
); 
2 
XO
2N
=
th
er
m
al
 (1
.85
E-
14
,-1
32
2.6
); 
O
3P
 +
 O
2
=
1.
00
0 
O
3 
sp
ec
ia
l ("
K 
= a
irc
*6
.e-
34
*
(te
mp
/30
0.)
** 
(-2
.3)
");
 
O
3P
 +
 O
3
=
th
er
m
al
 (8
.00
E-
12
, 2
06
0.0
); 
O
1D
 +
 N
2
=
1.
00
0 
O
3P
th
er
m
al
 (1
.80
E-
11
, -1
10
.0)
; 
O
1D
 +
 O
2
=
1.
00
0 
O
3P
th
er
m
al
 (3
.20
E-
11
, -7
0.0
); 
O
1D
 +
 H
2O
=
2.
00
0 
HO
th
er
m
al
 (2
.20
E-
10
, 0
.0)
; 
O
3 
+ 
HO
=
1.
00
0 
HO
2
th
er
m
al
 (1
.60
E-
12
, 9
40
.0)
; 
O
3 
+ 
HO
2
=
1.
00
0 
HO
th
er
m
al
 (1
.10
E-
14
, 5
00
.0)
; 
H
O
 +
 H
O
2
=
th
er
m
al
 (4
.80
E-
11
, -2
50
.0)
; 
H
2O
2 
+ 
HO
=
1.
00
0 
HO
2
th
er
m
al
 (2
.90
E-
12
, 1
60
.0)
; 
2 
H
O
2
=
1.
00
0 
H2
O
2 
sp
ec
ia
l ("
K 
= 2
.3d
-13
*e
xp
(60
0./
tem
p) 
+ 1
.7d
-33
*a
irc
*
e
xp
 (1
00
0./
tem
p)"
); 
2 
H
O
2 
+ 
H2
O
=
1.
00
0 
H2
O
2 
sp
ec
ia
l ("
K 
= 3
.22
d-3
4*
ex
p
(28
00
./te
mp
) +
 2.
38
d-5
4*
air
c*
e
xp
 (3
20
0./
tem
p)"
); 
O
3P
 +
 N
O
=
1.
00
0 
NO
2 
tro
e 
(9.
E-
32
, 1
.5,
 3E
-11
, 0
.); 
O
3P
 +
 N
O
2
=
1.
00
0 
NO
th
er
m
al
 (6
.50
E-
12
, -1
20
.0)
; 
O
3P
 +
 N
O
2
=
1.
00
0 
NO
3 
tro
e 
(9.
E-
32
, 2
.0,
 2.
20
E-
11
,
0.
); 
H
O
 +
 N
O
=
1.
00
0 
HO
NO
 
tro
e 
(7.
E-
31
, 2
.6,
 1.
50
E-
11
,
0.
5);
 
H
O
 +
 N
O
2
=
1.
00
0 
HN
O
3 
tro
e 
(2.
60
E-
30
, 3
.2,
 2.
40
E-
11
,
1.
3);
 
H
O
 +
 N
O
3
=
1.
00
0 
NO
2 
+ 
1.
00
0 
HO
2
th
er
m
al
 (2
.20
E-
11
, 0
.0)
; 
H
O
2 
+ 
NO
=
1.
00
0 
NO
2 
+ 
1.
00
0 
HO
th
er
m
al
 (3
.70
E-
12
, -2
50
.0)
; 
H
O
2 
+ 
NO
2
=
1.
00
0 
HN
O
4 
tro
e 
(1.
80
E-
31
, 3
.2,
 4.
70
E-
12
,
1.
4);
 
H
N
O
4
=
1.
00
0 
HO
2 
+ 
1.
00
0 
NO
2 
tro
e-
eq
ui
l (1
.80
E-
31
, 3
.2,
4.
70
E-
12
, 1
.4
, 4
.7
6e
26
,
10
90
0.
); 
H
O
2 
+ 
NO
3
=
0.
30
0 
HN
O
3 
+ 
0.
70
0 
NO
2 
+ 
0.
70
0 
HO
th
er
m
al
 (3
.50
E-
12
, 0
.0)
; 
H
O
 +
 H
O
NO
=
1.
00
0 
NO
2
th
er
m
al
 (1
.80
E-
11
, 3
90
.0)
; 
H
O
 +
 H
NO
3
=
1.
00
0 
NO
3 
sp
ec
ia
l ("
k1
=7
.2d
-15
*e
xp
(78
5./
tem
p);
k2
=4
.1d
-16
*e
xp
(14
40
./te
mp
); k
3=
1.9
d-3
3*
ex
p
(72
5./
tem
p)*
air
c; 
K 
= 
k1
+k
3/
 (1
.+k
3/k
2)"
); 
H
O
 +
 H
NO
4
=
1.
00
0 
NO
2
th
er
m
al
 (1
.30
E-
12
, -3
80
.0)
; 
O
3 
+ 
NO
=
1.
00
0 
NO
2
th
er
m
al
 (2
.00
E-
12
, 1
40
0.0
); 
O
3 
+ 
NO
2
=
1.
00
0 
NO
3
th
er
m
al
 (1
.20
E-
13
, 2
45
0.0
); 
 
2 
N
O
 +
 O
2
=
2.
00
0 
NO
2
th
er
m
al
 (3
.30
E-
39
, -5
30
.0)
; 
N
O
3 
+ 
NO
=
2.
00
0 
NO
2
th
er
m
al
 (1
.50
E-
11
, -1
70
.0)
; 
N
O
3 
+ 
NO
2
=
1.
00
0 
NO
 +
 1
.0
00
 N
O
2
th
er
m
al
 (4
.50
E-
14
, 1
26
0.0
); 
N
O
3 
+ 
NO
2
=
1.
00
0 
N2
O
5 
tro
e 
(2.
20
E-
30
, 3
.9,
 1.
50
E-
12
,
0.
7);
 
N
2O
5
=
1.
00
0 
NO
2 
+ 
1.
00
0 
NO
3 
tro
e-
eq
ui
l (2
.20
E-
30
, 3
.9,
1.
50
E-
12
, 0
.7
, 3
.7
E2
6,
11
00
0.
); 
 
2 
N
O
3
=
2.
00
0 
NO
2
th
er
m
al
 (8
.50
E-
13
, 2
45
0.0
); 
H
O
 +
 S
O
2
=
1.
00
0 
HO
2 
tro
e 
(3E
-31
, 3
.3,
 1.
50
E-
12
,
0.
0);
 
CO
 +
 H
O
=
1.
00
0 
HO
2 
sp
ec
ia
l ("
K 
= 1
.5d
-13
*
(1.
+2
.43
9e
-20
*a
irc
)")
; 
AR
O
 +
 H
O
=
0.
95
0 
XO
2 
+ 
0.
95
0 
HO
2 
+ 
1.
21
0 
AL
DR
 +
 0
.7
50
 D
CB
 
+
 0
.0
50
 X
O
2N
th
er
m
al
 (5
.35
E-
12
, -3
55
.0)
; 
H
O
 +
 D
CB
=
0.
50
0 
AC
O
3 
+ 
0.
50
0 
HO
2 
+ 
0.
50
0 
XO
2 
+ 
0.
35
0 
AL
D 
+
 0
.3
50
 O
LE
 +
 0
.3
00
 A
LD
R
th
er
m
al
 (2
.80
E-
11
, -1
75
.0)
; 
D
CB
 +
 N
O
3
=
0.
50
0 
AC
O
3 
+ 
0.
50
0 
HO
2 
+ 
0.
50
0 
XO
2 
+ 
0.
50
0 
AL
DR
 
+
 0
.2
50
 A
LD
 +
 0
.5
00
 N
O
2 
+ 
0.
50
0 
HN
O
3
th
er
m
al
 (2
.87
E-
13
, 1
00
0.0
); 
D
CB
 +
 O
3
=
0.
21
0 
HO
 +
 0
.2
90
 H
O
2 
+ 
0.
66
0 
CO
 +
 1
.1
20
 A
LD
R 
+
 0
.2
80
 A
CO
3 
+ 
0.
16
0 
AL
D
th
er
m
al
 (2
.00
E-
18
, 0
.0)
; 
 













	




N
O
2
=
1.
00
0 
O
3P
 +
 1
.0
00
 N
O
ph
or
at
 (1
.00
0, 
1);
O
3
=
1.
00
0 
O
1D
ph
or
at
 (1
.00
0, 
2);
O
3
=
1.
00
0 
O
3P
ph
or
at
 (1
.00
0, 
3);
H
O
NO
=
1.
00
0 
HO
 +
 1
.0
00
 N
O
ph
or
at
 (1
.00
0, 
4);
H
N
O
3
=
1.
00
0 
HO
 +
 1
.0
00
 N
O
2
ph
or
at
 (1
.00
0, 
5);
H
N
O
4
=
0.
65
0 
HO
2 
+ 
0.
65
0 
NO
2 
+ 
0.
35
0 
HO
 +
 0
.3
50
 N
O
3
ph
or
at
 (1
.00
0, 
6);
N
O
3
=
1.
00
0 
NO
ph
or
at
 (1
.00
0, 
7);
N
O
3
=
1.
00
0 
NO
2 
+ 
1.
00
0 
O
3P
ph
or
at
 (1
.00
0, 
8);
H
2O
2
=
2.
00
0 
HO
ph
or
at
 (1
.00
0, 
9);
H
CH
O
=
1.
00
0 
CO
 +
 1
.0
00
 H
2
ph
or
at
 (1
.00
0, 
10
); 
H
CH
O
=
2.
00
0 
HO
2 
+ 
1.
00
0 
CO
ph
or
at
 (1
.00
0, 
11
); 
AL
D
=
1.
00
0 
HO
2 
+ 
1.
00
0 
CO
 +
 1
.0
00
 M
O
2
ph
or
at
 (1
.00
0, 
12
); 
O
P1
=
1.
00
0 
HO
2 
+ 
1.
00
0 
HO
 +
 1
.0
00
 H
CH
O
ph
or
at
 (1
.00
0, 
13
); 
O
P2
=
0.
99
9 
HO
2 
+ 
1.
00
0 
HO
 +
 0
.0
01
 M
O
2 
+ 
0.
30
1 
AL
D 
+
 0
.6
99
 K
ET
ph
or
at
 (1
.00
0, 
13
); 
PA
A
=
1.
00
0 
HO
 +
 1
.0
00
 M
O
2
ph
or
at
 (1
.00
0, 
13
); 
KE
T
=
0.
17
2 
HO
2 
+ 
0.
17
2 
XO
2 
+ 
0.
82
8 
M
O
2 
+ 
1.
00
0 
AC
O
3 
+
 0
.1
72
 A
LD
ph
or
at
 (1
.00
0, 
16
); 
G
LY
=
2.
00
0 
HO
2 
+ 
2.
00
0 
CO
ph
or
at
 (1
.00
0, 
-17
); 
G
LY
=
1.
00
0 
CO
 +
 1
.0
00
 H
CH
O
ph
or
at
 (1
.00
0, 
-18
); 
G
LY
=
2.
00
0 
CO
 +
 1
.0
00
 H
2
ph
or
at
 (1
.00
0, 
-24
); 
M
G
LY
=
1.
00
0 
HO
2 
+ 
1.
00
0 
CO
 +
 1
.0
00
 A
CO
3
ph
or
at
 (1
.00
0, 
19
); 
D
CB
=
1.
00
0 
AC
O
3 
+ 
1.
00
0 
HO
2
ph
or
at
 (1
.00
0,2
0);
O
NI
T
=
1.
00
0 
NO
2 
+ 
0.
99
9 
HO
2 
+ 
0.
00
1 
M
O
2 
+ 
0.
20
1 
AL
D 
+
 0
.7
99
 K
ET
ph
or
at
 (1
.00
0, 
21
); 
M
AC
R
=
1.
00
0 
HO
2 
+ 
1.
00
0 
CO
 +
 1
.0
00
 H
CH
O
 +
 1
.0
00
 A
CO
3
ph
or
at
 (1
.00
0, 
22
); 
H
KE
T
=
0.
50
0 
HO
2 
+ 
0.
50
0 
HC
HO
 +
 0
.5
00
 M
O
2 
+ 
1.
00
0 
AC
O
3
ph
or
at
 (1
.00
0, 
16
); 
H
O
 +
 U
DD
=
0.
88
0 
AL
D 
+ 
0.
12
0 
KE
T 
+ 
1.
00
0 
HO
2
th
er
m
al
 (2
.70
E-
10
, 0
.0)
; 
CS
L 
+ 
NO
3
=
1.
00
0 
HN
O
3 
+ 
1.
00
0 
PH
O
th
er
m
al
 (2
.20
E-
11
, 0
.0)
; 
PH
O
 +
 N
O
2
=
0.
10
0 
CS
L 
+ 
1.
00
0 
O
NI
T
th
er
m
al
 (2
.00
E-
11
, 0
.0)
; 
PH
O
 +
 H
O
2
=
1.
00
0 
CS
L
th
er
m
al
 (1
.00
E-
11
, 0
.0)
; 
CH
4 
+ 
HO
=
1.
00
0 
M
O
2
th
er
m
al
 (4
.48
E-
12
, 1
93
1.3
); 
ET
H
 +
 H
O
=
1.
00
0 
XO
2 
+ 
1.
00
0 
HO
2 
+ 
1.
00
0 
AL
D
th
er
m
al
 (9
.09
E-
12
, 1
06
2.3
); 
H
C3
 +
 H
O
=
0.
59
9 
XO
2 
+ 
0.
84
2 
HO
2 
+ 
0.
03
6 
CO
 +
 0
.0
36
 H
O
 
+
 0
.0
36
 H
CH
O
 +
 0
.0
83
 M
O
2 
+ 
0.
03
6 
O
RA
1 
+ 
0.
07
3 
G
LY
 
+
 0
.4
97
 A
LD
 +
 0
.3
59
 K
ET
 +
 0
.0
01
 M
G
LY
 +
 0
.0
39
 X
O
2N
th
er
m
al
 (5
.54
E-
12
, 2
71
.9)
; 
H
C5
 +
 H
O
=
1.
09
1 
XO
2 
+ 
0.
88
1 
HO
2 
+ 
0.
01
2 
HC
HO
 +
 0
.0
26
 M
O
2 
+
 0
.3
42
 A
LD
 +
 0
.7
71
 K
ET
 +
 0
.0
01
 M
G
LY
 +
 0
.0
93
 X
O
2N
th
er
m
al
 (7
.86
E-
12
, 1
49
.1)
; 
H
C8
 +
 H
O
=
1.
37
4 
XO
2 
+ 
0.
73
7 
HO
2 
+ 
0.
00
2 
HC
HO
 +
 0
.0
01
 M
O
2 
+
 0
.3
07
 A
LD
 +
 0
.5
65
 K
ET
 +
 0
.0
41
 H
KE
T 
+ 
0.
26
2 
XO
2N
th
er
m
al
 (2
.34
E-
11
, 2
42
.4)
; 
ET
E 
+ 
H
O
=
1.
00
0 
XO
2 
+ 
1.
00
0 
HO
2 
+ 
1.
60
0 
HC
HO
 +
 0
.2
00
 A
LD
th
er
m
al
 (1
.96
E-
12
, -4
38
.0)
; 
O
LT
 +
 H
O
=
1.
00
1 
XO
2 
+ 
0.
99
3 
HO
2 
+ 
0.
99
2 
HC
HO
 +
 0
.0
07
 A
CO
3 
+
 0
.9
41
 A
LD
 +
 0
.0
47
 K
ET
 +
 0
.0
08
 H
KE
T
th
er
m
al
 (5
.91
E-
12
, -4
85
.7)
; 
O
LI
 +
 H
O
=
1.
00
1 
XO
2 
+ 
1.
00
0 
HO
2 
+ 
1.
71
2 
AL
D 
+ 
0.
28
7 
KE
T
th
er
m
al
 (1
.42
E-
11
, -4
79
.7)
; 
D
IE
N
 +
 H
O
=
0.
97
1 
XO
2 
+ 
0.
97
1 
HO
2 
+ 
0.
76
7 
HC
HO
 +
 0
.9
71
 M
AC
R 
+
 0
.0
29
 X
O
2N
th
er
m
al
 (1
.48
E-
11
, -4
48
.0)
; 
IS
O
 +
 H
O
=
0.
82
6 
XO
2 
+ 
0.
80
3 
HO
2 
+ 
0.
60
5 
HC
HO
 +
 0
.4
49
 M
AC
R 
+
 0
.3
54
 O
LT
 +
 0
.1
46
 X
O
2N
th
er
m
al
 (2
.54
E-
11
, -4
10
.0)
; 
AP
I +
 H
O
=
0.
80
0 
XO
2 
+ 
0.
80
0 
HO
2 
+ 
0.
80
0 
AL
D 
+ 
0.
80
0 
KE
T 
+
 0
.2
00
 X
O
2N
th
er
m
al
 (1
.21
E-
11
, -4
44
.0)
; 
LI
M
 +
 H
O
=
0.
65
2 
XO
2 
+ 
0.
65
0 
HO
2 
+ 
0.
28
0 
HC
HO
 +
 0
.3
70
 M
AC
R 
+
 0
.2
80
 O
LI
 +
 0
.3
50
 X
O
2N
th
er
m
al
 (1
.70
E-
10
, 0
.0)
; 
AL
D
 +
 H
O
=
1.
00
0 
AC
O
3
th
er
m
al
 (5
.55
E-
12
, -3
31
.0)
; 
H
CH
O
 +
 H
O
=
1.
00
0 
HO
2 
+ 
1.
00
0 
CO
th
er
m
al
 (1
.00
E-
11
, 0
.0)
; 
KE
T 
+ 
H
O
=
1.
22
4 
XO
2 
+ 
0.
66
8 
HO
2 
+ 
0.
00
1 
HC
HO
 +
 0
.3
32
 A
CO
3 
+
 0
.6
62
 A
LD
 +
 0
.3
38
 M
G
LY
th
er
m
al
 (1
.56
E-
12
, 3
15
.4)
; 
H
KE
T 
+ 
H
O
=
0.
03
3 
XO
2 
+ 
1.
00
0 
HO
2 
+ 
1.
00
0 
M
G
LY
th
er
m
al
 (3
.21
E-
12
, 8
00
.3)
; 
G
LY
 +
 H
O
=
0.
40
0 
XO
2 
+ 
1.
00
0 
HO
2 
+ 
1.
60
0 
CO
th
er
m
al
 (1
.14
E-
11
, 0
.0)
; 
M
G
LY
 +
 H
O
=
1.
00
0 
AC
O
3 
+ 
1.
00
0 
CO
th
er
m
al
 (1
.72
E-
11
, 0
.0)
; 
M
AC
R 
+ 
HO
=
0.
51
0 
AC
O
3 
+ 
0.
49
0 
XO
2 
+ 
0.
49
0 
HO
2 
+ 
0.
40
6 
CO
 
+
 0
.0
84
 H
CH
O
 +
 0
.4
06
 H
KE
T 
+ 
0.
08
4 
M
G
LY
th
er
m
al
 (1
.86
E-
11
, -1
75
.0)
; 
O
P1
 +
 H
O
=
0.
65
0 
M
O
2 
+ 
0.
35
0 
HO
 +
 0
.3
50
 H
CH
O
th
er
m
al
 (2
.93
E-
12
, -1
90
.0)
; 
O
P2
 +
 H
O
=
0.
46
4 
XO
2 
+ 
0.
40
8 
HO
2 
+ 
0.
59
1 
HO
 +
 0
.0
56
 H
CH
O
 
+
 0
.0
05
 O
P2
 +
 0
.3
16
 A
LD
 +
 0
.6
79
 K
ET
th
er
m
al
 (3
.40
E-
12
, -1
90
.0)
; 
PA
A 
+ 
H
O
=
0.
65
0 
AC
O
3 
+ 
0.
35
0 
XO
2 
+ 
0.
35
0 
HO
 +
 0
.3
50
 H
CH
O
th
er
m
al
 (2
.93
E-
12
, -1
90
.0)
; 
PA
N
 +
 H
O
=
1.
00
0 
XO
2 
+ 
1.
00
0 
NO
3 
+ 
1.
00
0 
HC
HO
th
er
m
al
 (4
.00
E-
14
, 0
.0)
; 
O
NI
T 
+ 
HO
=
0.
50
7 
XO
2 
+ 
0.
55
1 
NO
2 
+ 
0.
44
9 
HO
2 
+ 
0.
05
7 
HC
HO
 
+
 0
.4
49
 O
NI
T 
+ 
0.
08
0 
AL
D 
+ 
0.
47
1 
KE
T
th
er
m
al
 (5
.31
E-
12
, 2
60
.0)
; 
TP
AN
 +
 H
O
=
1.
00
0 
XO
2 
+ 
0.
40
6 
HO
2 
+ 
0.
59
4 
NO
3 
+ 
0.
40
6 
HC
HO
 
+
 0
.4
06
 P
AN
 +
 0
.5
94
 H
KE
T
th
er
m
al
 (3
.25
E-
13
, -5
00
.0)
; 
ET
E 
+ 
N
O
3
=
1.
00
0 
XO
2 
+ 
0.
20
1 
NO
2 
+ 
0.
79
9 
HO
2 
+ 
0.
40
1 
HC
HO
 
+
 0
.7
99
 O
NI
T
th
er
m
al
 (2
.94
E-
12
, 2
85
2.3
); 
O
LT
 +
 N
O
3
=
1.
22
8 
XO
2 
+ 
0.
23
7 
NO
2 
+ 
0.
74
1 
HO
2 
+ 
0.
23
7 
HC
HO
 
+
 0
.0
22
 A
CO
3 
+ 
0.
76
3 
O
NI
T 
+ 
0.
14
2 
AL
D 
+ 
0.
10
0 
KE
T
th
er
m
al
 (1
.22
E-
13
, 3
69
.8)
; 
O
LI
 +
 N
O
3
=
1.
17
6 
XO
2 
+ 
0.
47
0 
NO
2 
+ 
0.
53
0 
HO
2 
+ 
0.
53
0 
O
NI
T 
+
 0
.6
85
 A
LD
 +
 0
.2
58
 K
ET
 +
 0
.0
04
 M
G
LY
th
er
m
al
 (8
.64
E-
13
, -4
50
.0)
; 
D
IE
N
 +
 N
O
3
=
0.
98
1 
XO
2 
+ 
0.
61
3 
NO
2 
+ 
0.
36
8 
HO
2 
+ 
0.
19
3 
CO
 
+
 0
.0
31
 H
CH
O
 +
 0
.7
54
 M
AC
R 
+ 
0.
23
0 
O
NI
T 
+ 
0.
01
9 
XO
2N
th
er
m
al
 (2
.87
E-
12
, 1
00
0.0
); 
IS
O
 +
 N
O
3
=
0.
93
4 
XO
2 
+ 
0.
84
3 
NO
2 
+ 
0.
07
1 
HO
2 
+ 
0.
10
6 
HC
HO
 
+
 0
.0
14
 A
CO
3 
+ 
0.
78
3 
M
AC
R 
+ 
0.
08
5 
O
NI
T 
+ 
0.
07
0 
O
LT
 
+
 0
.0
72
 X
O
2N
th
er
m
al
 (4
.00
E-
12
, 4
46
.0)
; 
AP
I +
 N
O
3
=
0.
88
4 
XO
2 
+ 
0.
78
6 
NO
2 
+ 
0.
08
3 
HO
2 
+ 
0.
08
3 
O
NI
T 
+
 0
.7
86
 A
LD
 +
 0
.7
86
 K
ET
 +
 0
.1
30
 X
O
2N
th
er
m
al
 (1
.19
E-
12
, -4
90
.0)
; 
LI
M
 +
 N
O
3
=
0.
90
0 
XO
2 
+ 
0.
77
8 
NO
2 
+ 
0.
09
3 
HO
2 
+ 
0.
02
5 
HC
HO
 
+
 0
.7
74
 M
AC
R 
+ 
0.
08
0 
O
NI
T 
+ 
0.
03
9 
O
LI
 +
 0
.1
29
 X
O
2N
th
er
m
al
 (1
.22
E-
11
, 0
.0)
; 
AL
D
 +
 N
O
3
=
1.
00
0 
AC
O
3 
+ 
1.
00
0 
HN
O
3
th
er
m
al
 (1
.40
E-
12
, 1
90
0.0
); 
H
CH
O
 +
 N
O
3
=
1.
00
0 
HO
2 
+ 
1.
00
0 
CO
 +
 1
.0
00
 H
NO
3
th
er
m
al
 (3
.40
E-
13
, 1
90
0.0
); 
G
LY
 +
 N
O
3
=
0.
40
0 
XO
2 
+ 
1.
00
0 
HO
2 
+ 
1.
60
0 
CO
 +
 1
.0
00
 H
NO
3
th
er
m
al
 (2
.90
E-
12
, 1
90
0.0
); 
M
G
LY
 +
 N
O
3
=
1.
00
0 
AC
O
3 
+ 
1.
00
0 
CO
 +
 1
.0
00
 H
NO
3
th
er
m
al
 (1
.40
E-
12
, 1
90
0.0
); 
M
AC
R 
+ 
NO
3
=
0.
20
0 
AC
O
3 
+ 
0.
80
0 
XO
2 
+ 
0.
00
8 
NO
2 
+ 
0.
79
2 
HO
2 
+
 0
.7
92
 C
O
 +
 0
.2
00
 H
NO
3 
+ 
0.
00
8 
HC
HO
 +
 0
.7
92
 O
NI
T 
+
 0
.0
08
 M
G
LY
th
er
m
al
 (8
.27
E-
15
, 1
50
.0)
; 
TP
AN
 +
 N
O
3
=
1.
00
0 
XO
2 
+ 
0.
17
8 
NO
2 
+ 
0.
22
8 
HO
2 
+ 
0.
59
4 
NO
3 
+
 0
.1
78
 H
CH
O
 +
 0
.4
06
 P
AN
 +
 0
.5
94
 O
NI
T
th
er
m
al
 (2
.20
E-
14
, 5
00
.0)
; 
ET
E 
+ 
O
3
=
0.
26
0 
HO
2 
+ 
0.
43
0 
CO
 +
 0
.1
20
 H
O
 +
 0
.0
02
 H
2O
2 
+
 0
.1
30
 H
2 
+ 
1.
00
2 
HC
HO
 +
 0
.3
68
 O
RA
1
th
er
m
al
 (9
.14
E-
15
, 2
58
0.0
); 
O
LT
 +
 O
3
=
0.
37
4 
HO
2 
+ 
0.
36
7 
CO
 +
 0
.3
95
 H
O
 +
 0
.0
06
 H
2O
2 
+
 0
.0
51
 H
2 
+ 
0.
16
1 
XO
2 
+ 
0.
61
6 
HC
HO
 +
 0
.1
81
 M
O
2 
+
 0
.1
45
 O
RA
1 
+ 
0.
55
7 
AL
D 
+ 
0.
03
6 
KE
T 
+ 
0.
01
1 
M
G
LY
 
+
 0
.0
98
 O
RA
2
th
er
m
al
 (4
.39
E-
15
, 1
81
3.1
); 
O
LI
 +
 O
3
=
0.
51
9 
HO
2 
+ 
0.
29
1 
CO
 +
 0
.6
27
 H
O
 +
 0
.0
11
 H
2O
2 
+
 0
.4
37
 X
O
2 
+ 
0.
01
0 
HC
HO
 +
 0
.1
93
 M
O
2 
+ 
0.
02
9 
AC
O
3 
+
 1
.1
62
 A
LD
 +
 0
.1
58
 K
ET
 +
 0
.1
14
 M
G
LY
 +
 0
.1
44
 O
RA
2
th
er
m
al
 (4
.54
E-
15
, 8
54
.3)
; 
D
IE
N
 +
 O
3
=
0.
55
4 
HO
2 
+ 
0.
68
2 
CO
 +
 0
.3
72
 H
O
 +
 0
.0
05
 H
2O
2 
+
 0
.0
52
 H
2 
+ 
0.
01
5 
XO
2 
+ 
0.
09
0 
ET
E 
+ 
0.
90
1 
HC
HO
 
+
 0
.1
47
 O
RA
1 
+ 
0.
01
5 
G
LY
 +
 0
.4
77
 M
AC
R 
+ 
0.
11
9 
O
LT
th
er
m
al
 (6
.00
E-
15
, 1
70
0.0
); 
IS
O
 +
 O
3
=
0.
30
1 
HO
2 
+ 
0.
36
2 
CO
 +
 0
.2
79
 H
O
 +
 0
.0
01
 H
2O
2 
+
 0
.0
53
 H
2 
+ 
0.
09
4 
O
3P
 +
 0
.1
42
 X
O
2 
+ 
0.
89
3 
HC
HO
 
+
0.
02
9
M
O
2
+
0.
15
1
O
RA
1
+
0.
14
8
AC
O
3
+
0.
38
8
M
AC
R
+
 0
.0
16
 M
G
LY
 +
 0
.3
58
 O
LT
th
er
m
al
 (7
.86
E-
15
, 1
91
3.0
); 
AP
I +
 O
3
=
0.
51
0 
HO
2 
+ 
0.
14
0 
CO
 +
 0
.8
52
 H
O
 +
 0
.0
21
 H
2O
2 
+
 0
.9
83
 X
O
2 
+ 
0.
65
1 
AL
D 
+ 
0.
45
7 
KE
T 
+ 
0.
21
0 
M
G
LY
 
+
 0
.0
69
 O
RA
2
th
er
m
al
 (1
.01
E-
15
, 7
36
.0)
; 
LI
M
 +
 O
3
=
0.
71
2 
HO
2 
+ 
0.
14
1 
CO
 +
 0
.8
51
 H
O
 +
 0
.0
21
 H
2O
2 
+
 0
.0
01
 H
2 
+ 
1.
23
5 
XO
2 
+ 
0.
01
4 
HC
HO
 +
 0
.0
02
 O
RA
1 
+
 0
.8
47
 M
AC
R 
+ 
0.
00
2 
KE
T 
+ 
0.
01
0 
O
LI
 +
 0
.1
36
 O
LT
th
er
m
al
 (2
.00
E-
16
, 0
.0)
; 
M
AC
R 
+ 
O
3
=
0.
28
8 
HO
2 
+ 
0.
52
2 
CO
 +
 0
.0
72
 H
O
 +
 0
.0
01
 H
2O
2 
+
 0
.0
78
 H
2 
+ 
0.
40
1 
H
CH
O
 +
 0
.2
21
 O
RA
1 
+ 
0.
13
2 
PA
A 
+
 0
.1
32
 A
CO
3 
+ 
0.
60
0 
M
G
LY
 +
 0
.1
32
 O
RA
2
th
er
m
al
 (1
.36
E-
15
, 2
11
2.0
); 
TP
AN
 +
 O
3
=
0.
70
0 
NO
2 
+ 
0.
07
8 
HO
2 
+ 
0.
12
9 
CO
 +
 0
.0
36
 H
O
 
+
 0
.0
01
 H
2O
2 
+ 
0.
03
9 
H2
 +
 0
.7
01
 H
CH
O
 +
 0
.1
10
 O
RA
1 
+
 0
.7
00
 A
CO
3 
+ 
0.
30
0 
PA
N
th
er
m
al
 (2
.46
E-
15
, 1
70
0.0
); 
PA
N
=
1.
00
0 
AC
O
3 
+ 
1.
00
0 
NO
2
tro
e-
eq
ui
l (9
.70
E-
29
, 5
.6,
9.
30
E-
12
, 1
.5
, 1
.1
6e
28
,
13
95
4.
);
TP
AN
=
1.
00
0 
AC
O
3 
+ 
1.
00
0 
NO
2
tro
e-
eq
ui
l (9
.70
E-
29
, 5
.6,
9.
30
E-
12
, 1
.5
, 1
.1
6e
28
,
13
95
4.
);
XO
2 
+ 
NO
=
1.
00
0 
NO
2
th
er
m
al
 (4
.00
E-
12
, 0
.0)
; 
M
O
2 
+ 
NO
=
1.
00
0 
NO
2 
+ 
1.
00
0 
HO
2 
+ 
1.
00
0 
HC
HO
th
er
m
al
 (4
.20
E-
12
, -1
80
.0)
; 
AC
O
3 
+ 
NO
=
1.
00
0 
NO
2 
+ 
0.
12
6 
HC
HO
 +
 0
.8
74
 M
O
2 
+ 
0.
12
6 
AC
O
3
th
er
m
al
 (2
.00
E-
11
, 0
.0)
; 
XO
2N
 +
 N
O
=
1.
00
0 
O
NI
T
th
er
m
al
 (4
.68
E-
12
, -4
8.2
); 
AC
O
3 
+ 
NO
2
=
0.
87
4 
PA
N
 +
 0
.1
26
 T
PA
N
tro
e 
(9.
70
E-
29
, 5
.6,
 9.
30
E-
12
,
1.
5);
XO
2 
+ 
NO
3
=
1.
00
0 
NO
2
th
er
m
al
 (1
.20
E-
12
, 0
.0)
; 
M
O
2 
+ 
NO
3
=
1.
00
0 
NO
2 
+ 
1.
00
0 
HO
2 
+ 
1.
00
0 
HC
HO
th
er
m
al
 (1
.20
E-
12
, 0
.0)
; 
AC
O
3 
+ 
NO
3
=
1.
00
0 
NO
2 
+ 
0.
12
6 
HC
HO
 +
 0
.8
74
 M
O
2 
+ 
0.
12
6 
AC
O
3
th
er
m
al
 (4
.00
E-
12
, 0
.0)
; 
XO
2N
 +
 N
O
3
=
0.
97
1 
HO
2 
+ 
0.
58
4 
XO
2 
+ 
0.
13
1 
HC
HO
 +
 0
.0
29
 M
O
2 
+
 0
.1
65
 M
AC
R 
+ 
0.
20
0 
AL
D 
+ 
0.
65
6 
KE
T 
+ 
0.
00
2 
HK
ET
 
+
 0
.0
76
 O
LT
 +
 1
.0
00
 N
O
2
th
er
m
al
 (1
.20
E-
12
, 0
.0)
; 
XO
2 
+ 
HO
2
=
1.
00
0 
O
P2
th
er
m
al
 (1
.66
E-
13
,-1
30
0.0
); 
M
O
2 
+ 
HO
2
=
1.
00
0 
O
P1
th
er
m
al
 (3
.80
E-
13
, -8
00
.0)
; 
AC
O
3 
+ 
HO
2
=
0.
87
4 
PA
A 
+ 
0.
12
6 
O
P2
th
er
m
al
 (1
.15
E-
12
, -5
50
.0)
; 
XO
2N
 +
 H
O
2
=
1.
00
0 
O
P2
th
er
m
al
 (1
.62
E-
13
,-1
28
5.7
); 
AC
O
3 
+ 
HO
2
=
1.
00
0 
O
3 
+ 
0.
12
6 
O
LT
 +
 0
.8
74
 O
RA
2
th
er
m
al
 (3
.86
E-
16
,-2
64
0.0
); 
XO
2 
+ 
M
O
2
=
1.
00
0 
HO
2 
+ 
1.
00
0 
HC
HO
th
er
m
al
 (4
.99
E-
14
,-1
09
1.5
); 
2 
M
O
2
=
0.
66
8 
HO
2 
+ 
1.
33
4 
HC
HO
th
er
m
al
 (9
.10
E-
14
, -4
16
.0)
; 
AC
O
3 
+ 
M
O
2
=
0.
80
6 
HO
2 
+ 
1.
07
2 
HC
HO
 +
 0
.7
35
 M
O
2 
+ 
0.
07
2 
AC
O
3 
+
 0
.0
72
 O
LT
 +
 0
.1
22
 O
RA
2
th
er
m
al
 (8
.80
E-
12
, 0
.9)
; 
XO
2N
 +
 M
O
2
=
1.
00
0 
HO
2 
+ 
1.
00
0 
HC
HO
th
er
m
al
 (7
.32
E-
14
, -8
39
.3)
; 
XO
2 
+ 
AC
O
3
=
0.
12
6 
HC
HO
 +
 0
.8
74
 M
O
2 
+ 
0.
12
6 
AC
O
3
th
er
m
al
 (8
.80
E-
13
, -7
96
.5)
; 
2 
AC
O
3
=
0.
25
6 
HC
HO
 +
 1
.7
44
 M
O
2 
+ 
0.
25
6 
AC
O
3
th
er
m
al
 (2
.84
E-
12
, -5
29
.9)
; 
XO
2N
 +
 A
CO
3
=
0.
12
6 
HC
HO
 +
 0
.8
74
 M
O
2 
+ 
0.
12
6 
AC
O
3
th
er
m
al
 (2
.45
E-
12
, -4
64
.2)
; 
2 
XO
2
=
th
er
m
al
(9.
77
E-
15
,-1
70
9.7
); 
XO
2N
 +
 X
O
2
=
th
er
m
al
(3.
60
E-
14
,-1
17
0.6
); 
2 
XO
2N
=
th
er
m
al
(3.
60
E-
14
,-1
17
0.6
); 
O
3P
 +
 O
2
=
1.
00
0 
O
3
sp
ec
ia
l ("
K 
= a
irc
*6
.e-
34
*
(te
mp
/30
0.)
** 
(-2
.3)
");
 
O
3P
 +
 O
3
=
th
er
m
al
(8.
00
E-
12
, 2
06
0.0
); 
O
1D
 +
 N
2
=
1.
00
0 
O
3P
th
er
m
al
 (1
.80
E-
11
, -1
10
.0)
; 
O
1D
 +
 O
2
=
1.
00
0 
O
3P
th
er
m
al
 (3
.20
E-
11
, -7
0.0
); 
O
1D
 +
 H
2O
=
2.
00
0 
HO
th
er
m
al
 (2
.20
E-
10
, 0
.0)
; 
O
3 
+ 
HO
=
1.
00
0 
HO
2
th
er
m
al
 (1
.60
E-
12
, 9
40
.0)
; 
O
3 
+ 
HO
2
=
1.
00
0 
HO
th
er
m
al
 (1
.10
E-
14
, 5
00
.0)
; 
H
O
 +
 H
O
2
=
th
er
m
al
(4.
80
E-
11
, -2
50
.0)
; 
H
2O
2 
+ 
HO
=
1.
00
0 
HO
2
th
er
m
al
 (2
.90
E-
12
, 1
60
.0)
; 
2 
H
O
2
=
1.
00
0 
H2
O
2
sp
ec
ia
l("K
 = 
2.3
d-1
3*
ex
p
(60
0./
tem
p) 
+ 1
.7d
-33
*a
irc
*
e
xp
 (1
00
0./
tem
p)"
);
2 
H
O
2 
+ 
H2
O
=
1.
00
0 
H2
O
2
sp
ec
ia
l("K
 = 
3.2
2d
-34
*e
xp
(28
00
./te
mp
) +
 2.
38
d-5
4*
air
c*
e
xp
 (3
20
0./
tem
p)"
);
O
3P
 +
 N
O
=
1.
00
0 
NO
2
tro
e 
(9.
E-
32
, 1
.5,
 3E
-11
, 0
.);
O
3P
 +
 N
O
2
=
1.
00
0 
NO
th
er
m
al
 (6
.50
E-
12
, -1
20
.0)
; 
O
3P
 +
 N
O
2
=
1.
00
0 
NO
3
tro
e 
(9.
E-
32
, 2
.0,
 2.
20
E-
11
,
0.
);
H
O
 +
 N
O
=
1.
00
0 
HO
NO
tro
e 
(7.
E-
31
, 2
.6,
 1.
50
E-
11
,
0.
5);
H
O
 +
 N
O
2
=
1.
00
0 
HN
O
3
tro
e 
(2.
60
E-
30
, 3
.2,
 2.
40
E-
11
,
1.
3);
H
O
 +
 N
O
3
=
1.
00
0 
NO
2 
+ 
1.
00
0 
HO
2
th
er
m
al
 (2
.20
E-
11
, 0
.0)
; 
H
O
2 
+ 
NO
=
1.
00
0 
NO
2 
+ 
1.
00
0 
HO
th
er
m
al
 (3
.70
E-
12
, -2
50
.0)
; 
H
O
2 
+ 
NO
2
=
1.
00
0 
HN
O
4
tro
e 
(1.
80
E-
31
, 3
.2,
 4.
70
E-
12
,
1.
4);
H
N
O
4
=
1.
00
0 
HO
2 
+ 
1.
00
0 
NO
2
tro
e-
eq
ui
l(1
.80
E-
31
,3.
2,
4.
70
E-
12
,1
.4
,4
.7
6e
26
,
10
90
0.
);
H
O
2 
+ 
NO
3
=
0.
30
0 
HN
O
3 
+ 
0.
70
0 
NO
2 
+ 
0.
70
0 
HO
th
er
m
al
 (3
.50
E-
12
, 0
.0)
; 
H
O
 +
 H
O
NO
=
1.
00
0 
NO
2
th
er
m
al
 (1
.80
E-
11
, 3
90
.0)
; 
H
O
 +
 H
NO
3
=
1.
00
0 
NO
3
sp
ec
ia
l("k
1=
7.2
d-1
5*
ex
p
(78
5./
tem
p);
 k2
=4
.1d
-16
*e
xp
(14
40
./te
mp
); k
3=
1.9
d-3
3*
ex
p
(72
5./
tem
p)*
air
c; 
K 
= 
k1
+k
3/
 (1
.+k
3/k
2)"
);
H
O
 +
 H
NO
4
=
1.
00
0 
NO
2
th
er
m
al
 (1
.30
E-
12
, -3
80
.0)
; 
O
3 
+ 
NO
=
1.
00
0 
NO
2
th
er
m
al
 (2
.00
E-
12
, 1
40
0.0
); 
O
3 
+ 
NO
2
=
1.
00
0 
NO
3
th
er
m
al
 (1
.20
E-
13
, 2
45
0.0
); 
2 
N
O
 +
 O
2
=
2.
00
0 
NO
2
th
er
m
al
 (3
.30
E-
39
, -5
30
.0)
; 
N
O
3 
+ 
NO
=
2.
00
0 
NO
2
th
er
m
al
 (1
.50
E-
11
, -1
70
.0)
; 
N
O
3 
+ 
NO
2
=
1.
00
0 
NO
 +
 1
.0
00
 N
O
2
th
er
m
al
 (4
.50
E-
14
, 1
26
0.0
); 
N
O
3 
+ 
NO
2
=
1.
00
0 
N2
O
5
tro
e 
(2.
20
E-
30
, 3
.9,
 1.
50
E-
12
,
0.
7);
N
2O
5
=
1.
00
0 
NO
2 
+ 
1.
00
0 
NO
3
tro
e-
eq
ui
l (2
.20
E-
30
, 3
.9,
1.
5E
-1
2,
 .7
, 3
.7
E2
6,
 1
10
00
.);
2 
N
O
3
=
2.
00
0 
NO
2
th
er
m
al
 (8
.50
E-
13
, 2
45
0.0
); 
H
O
 +
 H
2
=
1.
00
0 
HO
2
th
er
m
al
 (5
.50
E-
12
, 2
00
0.0
); 
H
O
 +
 S
O
2
=
1.
00
0 
SU
LF
 +
 1
.0
00
 H
O
2
tro
e 
(3E
-31
, 3
.3,
 1.
50
E-
12
,
0.
0);
CO
 +
 H
O
=
1.
00
0 
HO
2
sp
ec
ia
l("K
=1
.5d
-13
*
(1.
+2
.43
9e
-20
*a
irc
)")
;
TO
L 
+ 
HO
=
0.
96
0 
XO
2 
+ 
0.
96
0 
HO
2 
+ 
1.
08
0 
G
LY
 +
 0
.4
50
 D
CB
 
+
 0
.0
50
 X
O
2N
 +
 0
.5
90
 M
G
LY
 +
 0
.0
20
 C
SL
th
er
m
al
 (1
.81
E-
12
, -3
55
.0)
; 
XY
L 
+ 
H
O
=
0.
96
0 
XO
2 
+ 
0.
96
0 
HO
2 
+ 
0.
32
0 
G
LY
 +
 0
.8
50
 D
CB
 
+
 0
.0
50
 X
O
2N
 +
 0
.5
40
 M
G
LY
 +
 0
.0
20
 C
SL
th
er
m
al
 (7
.30
E-
12
, -3
55
.0)
; 
CS
L 
+ 
HO
=
0.
85
0 
G
LY
 +
 0
.8
50
 M
G
LY
 +
 0
.9
00
 X
O
2 
+ 
0.
90
0 
HO
2 
+
 0
.1
00
 C
SL
th
er
m
al
 (6
.00
E-
11
, 0
.0)
; 
H
O
 +
 D
CB
=
0.
50
0 
AC
O
3 
+ 
0.
50
0 
HO
2 
+ 
0.
50
0 
XO
2 
+ 
0.
35
0 
UD
D 
+
 0
.1
50
 G
LY
 +
 0
.1
50
 M
G
LY
th
er
m
al
 (2
.80
E-
11
, -1
75
.0)
; 
D
CB
 +
 N
O
3
=
0.
50
0 
AC
O
3 
+ 
0.
50
0 
HO
2 
+ 
0.
50
0 
XO
2 
+ 
0.
25
0 
G
LY
 
+
 0
.2
50
 A
LD
 +
 0
.5
00
 N
O
2 
+ 
0.
03
0 
KE
T 
+ 
0.
25
0 
M
G
LY
 
+
 0
.5
00
 H
N
O
3
th
er
m
al
 (2
.87
E-
13
, 1
00
0.0
); 
D
CB
 +
 O
3
=
0.
21
0 
HO
 +
 0
.2
90
 H
O
2 
+ 
0.
66
0 
CO
 +
 0
.5
00
 G
LY
 
+
 0
.6
20
 M
G
LY
 +
 0
.2
80
 A
CO
3 
+ 
0.
16
0 
AL
D 
+ 
0.
11
0 
PA
A 
+
 0
.1
10
 O
RA
1 
+ 
0.
21
0 
O
RA
2
th
er
m
al
 (2
.00
E-
18
, 0
.0)
; 
 









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


N
O
2
=
1.
00
0 
O
3P
 +
 1
.0
00
 N
O
ph
or
at
(1.
00
0, 
1);
 
O
3
=
1.
00
0 
O
1D
ph
or
at
(1.
00
0,2
); 
O
3
=
1.
00
0 
O
3P
ph
or
at
(1.
00
0,3
); 
H
O
NO
=
1.
00
0 
HO
 +
 1
.0
00
 N
O
ph
or
at
(1.
00
0, 
4);
 
H
N
O
3
=
1.
00
0 
HO
 +
 1
.0
00
 N
O
2
ph
or
at
(1.
00
0,5
); 
H
N
O
4
=
0.
65
0 
HO
2 
+ 
0.
65
0 
NO
2 
+ 
0.
35
0 
HO
 +
 0
.3
50
 N
O
3
ph
or
at
(1.
00
0,6
); 
N
O
3
=
1.
00
0 
NO
ph
or
at
(1.
00
0,7
); 
N
O
3
=
1.
00
0 
NO
2 
+ 
1.
00
0 
O
3P
ph
or
at
(1.
00
0,8
); 
H
2O
2
=
2.
00
0 
HO
ph
or
at
(1.
00
0,9
); 
H
CH
O
=
1.
00
0 
CO
 +
 1
.0
00
 H
2
ph
or
at
(1.
00
0, 
10
); 
H
CH
O
=
2.
00
0 
HO
2 
+ 
1.
00
0 
CO
ph
or
at
(1.
00
0, 
11
); 
AL
D
6
=
2.
00
0 
HO
2 
+ 
1.
00
0 
CO
 +
 1
.8
22
 X
O
2 
+ 
0.
00
3 
HC
HO
 
+
 0
.0
03
 A
LD
2 
+ 
0.
00
3 
AL
D3
 +
 0
.0
03
 A
LD
4 
+ 
0.
75
8 
AL
D5
 
+
 0
.0
03
 K
E3
 +
 0
.2
37
 K
E6
ph
or
at
(1.
00
0, 
12
); 
AL
D
7
=
2.
00
0 
HO
2 
+ 
1.
00
0 
CO
 +
 1
.9
94
 X
O
2 
+ 
1.
00
0 
AL
D6
ph
or
at
(1.
00
0, 
12
); 
AL
D
2
=
1.
00
0 
HO
2 
+ 
1.
00
0 
CO
 +
 1
.0
00
 M
O
2
ph
or
at
(1.
00
0, 
12
); 
AL
D
3
=
1.
96
3 
HO
2 
+ 
1.
00
0 
CO
 +
 1
.0
00
 X
O
2 
+ 
0.
96
3 
AL
D2
 
+
 0
.0
37
 M
O
2 
+ 
0.
03
7 
KE
3
ph
or
at
(1.
00
0, 
12
); 
AL
D
4
=
1.
92
9
H
O
2
+
1.
00
0
CO
+
1.
11
2
XO
2
+
0.
01
1
H
CH
O
+
0.
00
6 
AL
D2
 +
 0
.9
18
 A
LD
3 
+ 
0.
07
1 
KE
3P
 +
 0
.0
05
 O
RA
2
ph
or
at
(1.
00
0, 
12
); 
AL
D
I
=
1.
99
9
H
O
2
+
1.
00
0
CO
+
1.
00
0
XO
2
+
0.
00
1
AL
D
2
+
0.
00
1
M
O
2 
+ 
0.
99
9 
KE
3
ph
or
at
(1.
00
0, 
12
); 
AL
D
5
=
1.
99
9
H
O
2
+
1.
00
0
CO
+
1.
73
4
XO
2
+
0.
31
6
H
CH
O
+
0.
68
2 
AL
D4
 +
 0
.0
01
 M
O
2 
+ 
0.
23
4 
KE
3 
+ 
0.
20
1 
KE
5
ph
or
at
(1.
00
0, 
12
); 
O
P1
=
1.
00
0 
HO
2 
+ 
1.
00
0 
HO
 +
 1
.0
00
 H
CH
O
ph
or
at
(1.
00
0, 
13
); 
O
P2
=
0.
99
9
H
O
2
+
1.
00
0
H
O
+
0.
00
1
AL
D
2
+
0.
30
0
AL
D
3
+
0.
00
1 
M
O
2 
+ 
0.
69
9 
KE
3
ph
or
at
(1.
00
0, 
13
); 
PA
A
=
1.
00
0 
HO
 +
 1
.0
00
 M
O
2
ph
or
at
(1.
00
0, 
13
); 
AL
D
6
=
0.
50
0
H
O
2
+
0.
50
0
AL
D
4
+
0.
50
0
AC
O
2
+
0.
50
0
M
O
2
+
0.
50
0 
AC
O
5 
+ 
0.
50
0 
AL
D5
ph
or
at
(0.
15
1, 
16
); 
AL
D
7
=
0.
50
0
H
O
2
+
0.
50
4
XO
2
+
0.
49
6
H
CH
O
+
0.
49
6
AL
D
4
+
0.
50
0 
AC
O
2 
+ 
0.
50
0 
M
O
2 
+ 
0.
50
0 
AC
O
6 
+
 0
.0
04
 A
LD
5 
+ 
0.
50
0 
AL
D6
ph
or
at
(1.
00
0, 
16
); 
KE
3
=
1.
00
0 
AC
O
2 
+ 
1.
00
0 
M
O
2
ph
or
at
(1.
00
0, 
16
); 
KE
4
=
0.
50
0 
HO
2 
+ 
0.
50
0 
XO
2 
+ 
0.
43
0 
AL
D2
 +
 0
.5
00
 A
CO
2 
+
 0
.4
30
 A
CO
3 
+ 
0.
07
0 
AC
O
I +
 0
.5
00
 M
O
2 
+ 
0.
07
0 
KE
3
ph
or
at
(1.
00
0, 
16
); 
KE
5
=
0.
64
7 
HO
2 
+ 
0.
66
3 
XO
2 
+ 
0.
00
6 
HC
HO
 +
 0
.2
60
 A
LD
2 
+
 0
.2
70
 A
LD
3 
+ 
0.
02
0 
AL
D
I +
 0
.3
42
 A
CO
2 
+ 
0.
25
2 
AC
O
3 
+
 0
.0
75
 A
CO
4 
+ 
0.
05
3 
AC
O
I +
 0
.3
53
 M
O
2 
+ 
0.
27
8 
AC
O
5 
+
 0
.0
64
 K
E3
 +
 0
.0
47
 K
E4
ph
or
at
(1.
00
0, 
16
); 
KE
6
=
0.
74
3 
HO
2 
+ 
0.
90
0 
XO
2 
+ 
0.
00
1 
HC
HO
 +
 0
.2
44
 A
LD
2 
+
0.
24
3
AL
D
3
+
0.
21
3
AL
D
4
+
0.
25
7
AC
O
2
+
0.
24
3
AC
O
3
+
 0
.0
90
 A
CO
4 
+ 
0.
25
7 
M
O
2 
+ 
0.
41
0 
AC
O
5 
+ 
0.
00
1 
KE
3 
+
 0
.0
43
 K
E5
ph
or
at
(1.
00
0, 
16
); 
KE
7
=
0.
84
1 
HO
2 
+ 
1.
11
2 
XO
2 
+ 
0.
19
6 
AL
D2
 +
 0
.2
89
 A
LD
3 
+
0.
19
6
AL
D
4
+
0.
15
9
AC
O
2
+
0.
19
6
AC
O
3
+
0.
14
5
AC
O
4
+
 0
.1
59
 M
O
2 
+ 
0.
34
1 
AC
O
5 
+ 
0.
15
9 
AC
O
6 
+ 
0.
15
9 
AL
D5
ph
or
at
(1.
00
0, 
16
); 
KE
8
=
0.
94
0 
HO
2 
+ 
1.
59
2 
XO
2 
+ 
0.
07
4 
AL
D2
 +
 0
.1
48
 A
LD
3 
+
0.
14
8
AL
D
4
+
0.
06
0
AC
O
2
+
0.
07
4
AC
O
3
+
0.
07
4
AC
O
4
+
0.
06
0
M
O
2
+
0.
22
2
AC
O
5
+
0.
14
8
AC
O
6
+
0.
42
2
AC
O
7
+
 0
.1
48
 A
LD
5 
+ 
0.
09
8 
AL
D
6 
+ 
0.
32
4 
AL
D
7
ph
or
at
(0.
59
2, 
16
); 
H
KE
T
=
0.
50
0 
HO
2 
+ 
0.
50
0 
HC
HO
 +
 0
.5
00
 A
CO
2 
+ 
0.
50
0 
M
O
2 
+
 0
.5
00
 A
CO
5
ph
or
at
(1.
00
0, 
16
); 
AL
D
4
=
0.
28
9 
HO
2 
+ 
0.
28
9 
HC
HO
 +
 0
.2
11
 A
CO
2 
+ 
0.
21
1 
M
O
2 
+
 0
.7
89
 A
CO
5
ph
or
at
(0.
07
1, 
16
); 
G
LY
=
2.
00
0 
HO
2 
+ 
2.
00
0 
CO
ph
or
at
(1.
00
0, 
17
); 
G
LY
=
1.
00
0 
CO
 +
 1
.0
00
 H
CH
O
ph
or
at
(1.
00
0, 
18
); 
M
G
LY
=
1.
00
0 
HO
2 
+ 
1.
00
0 
CO
 +
 1
.0
00
 A
CO
2
ph
or
at
(1.
00
0, 
19
); 
D
CB
=
1.
00
0 
TC
O
3 
+ 
1.
00
0 
HO
2
ph
or
at
(1.
00
0, 
20
); 
O
NI
T
=
1.
00
0 
NO
2 
+ 
0.
99
9 
HO
2 
+ 
0.
00
1 
AL
D2
 +
 0
.2
00
 A
LD
3 
+
 0
.0
01
 M
O
2 
+ 
0.
79
9 
KE
3
ph
or
at
(1.
00
0, 
21
); 
M
AC
R
=
1.
00
0 
HO
2 
+ 
1.
00
0 
CO
 +
 1
.0
00
 H
CH
O
 +
 1
.0
00
 A
CO
2
ph
or
at
(1.
00
0, 
22
); 
G
LY
=
2.
00
0 
CO
 +
 1
.0
00
 H
2
ph
or
at
(1.
00
0, 
24
);
CH
4 
+ 
HO
=
1.
00
0 
M
O
2
th
er
m
al
(4.
48
E-
12
, 1
93
1.3
); 
ET
H
 +
 H
O
=
1.
00
0 
ET
H
P
th
er
m
al
(9.
09
E-
12
, 1
06
2.3
); 
H
C3
 +
 H
O
=
0.
58
5 
HC
3P
 +
 0
.3
80
 H
O
2 
+ 
0.
03
6 
CO
 +
 0
.0
36
 H
O
 
+
 0
.0
10
 H
CH
O
 +
 0
.3
34
 A
LD
2 
+ 
0.
03
6 
O
RA
1 
+ 
0.
03
6 
G
LY
th
er
m
al
(5.
56
E-
12
, 2
73
.0)
; 
H
C5
 +
 H
O
=
0.
74
6 
HC
5P
 +
 0
.2
54
 H
O
2 
+ 
0.
25
4 
KE
3
th
er
m
al
(7.
86
E-
12
, 1
49
.1)
; 
H
C8
 +
 H
O
=
0.
93
8 
HC
8P
 +
 0
.0
62
 H
O
2 
+ 
0.
00
2 
HC
HO
 +
 0
.0
13
 A
LD
2 
+
 0
.0
11
 A
LD
3 
+ 
0.
02
3 
H
KE
T 
+ 
0.
00
2 
AL
D
6
th
er
m
al
(2.
32
E-
11
, 2
20
.8)
; 
ET
E 
+ 
H
O
=
1.
00
0 
ET
EP
th
er
m
al
(1.
96
E-
12
, -4
38
.0)
; 
O
LT
 +
 H
O
=
1.
00
0 
O
LT
P
th
er
m
al
(5.
93
E-
12
, -4
89
.5)
; 
O
LI
 +
 H
O
=
1.
00
0 
O
LI
P
th
er
m
al
(1.
42
E-
11
, -4
79
.7)
; 
D
IE
N
 +
 H
O
=
1.
00
0 
IS
O
P
th
er
m
al
(1.
48
E-
11
, -4
48
.0)
; 
IS
O
 +
 H
O
=
0.
95
6 
IS
O
P
th
er
m
al
(2.
54
E-
11
, -4
10
.0)
; 
AP
I +
 H
O
=
1.
00
0 
AP
IP
th
er
m
al
(1.
21
E-
11
, -4
44
.0)
; 
LI
M
 +
 H
O
=
1.
00
0 
LI
M
P
th
er
m
al
(1.
70
E-
10
, 0
.0)
; 
AL
D
2 
+ 
H
O
=
1.
00
0 
AC
O
2
th
er
m
al
(5.
55
E-
12
, -3
31
.0)
; 
AL
D
3 
+ 
HO
=
0.
94
3 
AC
O
3 
+ 
0.
05
7 
XO
2 
+ 
0.
05
5 
HO
2 
+ 
0.
00
5 
CO
 
+
 0
.0
05
 A
LD
2 
+ 
0.
02
5 
AL
D3
 +
 0
.0
24
 M
G
LY
th
er
m
al
(8.
41
E-
12
, -2
86
.2)
; 
AL
D
4 
+ 
H
O
=
0.
70
3 
AC
O
4 
+ 
0.
21
1 
XO
2 
+ 
0.
23
0 
HO
2 
+ 
0.
00
6 
CO
 
+
 0
.0
14
 A
LD
2 
+ 
0.
00
6 
AL
D3
 +
 0
.1
74
 A
LD
4 
+ 
0.
00
8 
G
LY
 
+
 0
.0
42
 A
CO
5 
+ 
0.
04
4 
M
G
LY
 +
 0
.0
01
 O
RA
2 
+ 
0.
00
4 
XO
2N
th
er
m
al
(2.
08
E-
11
, -1
85
.5)
; 
AL
D
I +
 H
O
=
0.
89
2 
AC
O
I +
 0
.1
08
 X
O
2 
+ 
0.
10
5 
HO
2 
+ 
0.
06
1 
CO
 
+
 0
.0
44
 A
LD
3 
+ 
0.
06
1 
KE
3
th
er
m
al
(9.
35
E-
12
, -2
71
.4)
; 
AL
D
5 
+ 
H
O
=
0.
78
8 
AC
O
5 
+ 
0.
24
3 
XO
2 
+ 
0.
16
1 
HO
2 
+ 
0.
00
1 
CO
 
+
0.
00
5
H
CH
O
+
0.
00
7
AL
D
2
+
0.
06
9
AL
D
3
+
0.
00
1
AL
D
4
+
 0
.0
01
 G
LY
 +
 0
.0
81
 A
LD
5 
+ 
0.
05
5 
KE
3 
+ 
0.
01
7 
M
G
LY
 
+
 0
.0
10
 X
O
2N
th
er
m
al
(1.
48
E-
11
, -1
79
.7)
; 
AL
D
6 
+ 
HO
=
0.
80
6 
AC
O
6 
+ 
0.
25
5 
XO
2 
+ 
0.
13
4 
HO
2 
+ 
0.
01
4 
CO
 
+
0.
00
2
H
CH
O
+
0.
00
5
AL
D
2
+
0.
05
4
AL
D
3
+
0.
01
2
AL
D
4
+
 0
.0
02
 A
CO
2 
+ 
0.
00
1 
KE
5P
 +
 0
.0
04
 A
LD
5 
+ 
0.
11
7 
AL
D6
 
+
 0
.0
10
 K
E3
 +
 0
.0
13
 K
E4
 +
 0
.0
13
 K
E6
 +
 0
.0
59
 M
G
LY
 
+
 0
.0
16
 X
O
2N
th
er
m
al
(2.
48
E-
11
, -1
80
.4)
; 
AL
D
7 
+ 
H
O
=
0.
34
9 
AC
O
7 
+ 
0.
11
3 
XO
2 
+ 
0.
61
1 
HO
2 
+ 
0.
05
4 
AL
D3
 
+
 0
.0
54
 A
LD
4 
+ 
0.
01
0 
AC
O
2 
+ 
0.
01
0 
AL
D5
 +
 0
.5
47
 A
LD
7 
+
 0
.0
03
 K
E7
 +
 0
.0
10
 M
G
LY
 +
 0
.0
03
 X
O
2N
th
er
m
al
(3.
59
E-
11
, -1
52
.6)
; 
H
CH
O
 +
 H
O
=
1.
00
0 
HO
2 
+ 
1.
00
0 
CO
th
er
m
al
(1.
00
E-
11
, 0
.0)
; 
KE
3 
+ 
HO
=
1.
00
0 
KE
3P
th
er
m
al
(3.
21
E-
12
, 8
00
.3)
; 
KE
4 
+ 
H
O
=
1.
00
0 
KE
4P
th
er
m
al
(2.
58
E-
12
, 1
91
.0)
; 
KE
5 
+ 
H
O
=
0.
77
4 
KE
5P
 +
 0
.2
26
 H
O
2 
+ 
0.
00
1 
XO
2 
+ 
0.
22
6 
AL
D5
th
er
m
al
(1.
66
E-
11
, 2
39
.8)
; 
KE
6 
+ 
HO
=
0.
59
0 
KE
6P
 +
 0
.4
10
 H
O
2 
+ 
0.
00
4 
XO
2 
+ 
0.
00
1 
AL
D2
 
+
 0
.0
02
 A
LD
4 
+ 
0.
12
2 
AL
D6
 +
 0
.0
01
 K
E3
 +
 0
.2
86
 K
E6
th
er
m
al
(2.
07
E-
11
, 1
87
.1)
; 
KE
7 
+ 
H
O
=
0.
50
0 
KE
7P
 +
 0
.5
00
 H
O
2 
+ 
0.
00
2 
XO
2 
+ 
0.
00
1 
AL
D2
 
+
 0
.0
01
 A
LD
5 
+ 
0.
08
4 
AL
D7
 +
 0
.4
15
 K
E7
th
er
m
al
(2.
49
E-
11
, 1
39
.7)
; 
KE
8 
+ 
HO
=
0.
77
1 
KE
8P
 +
 0
.2
29
 H
O
2 
+ 
0.
00
2 
XO
2 
+ 
0.
01
9 
AL
D7
 
+
 0
.2
10
 K
E8
th
er
m
al
(3.
67
E-
11
, 1
67
.6)
; 
H
KE
T 
+ 
H
O
=
0.
03
3 
XO
2 
+ 
1.
00
0 
HO
2 
+ 
1.
00
0 
M
G
LY
th
er
m
al
(3.
21
E-
12
, 8
00
.3)
; 
G
LY
 +
 H
O
=
0.
40
0 
XO
2 
+ 
1.
00
0 
HO
2 
+ 
1.
60
0 
CO
th
er
m
al
(1.
14
E-
11
, 0
.0)
; 
M
G
LY
 +
 H
O
=
1.
00
0 
AC
O
2 
+ 
1.
00
0 
CO
th
er
m
al
(1.
72
E-
11
, 0
.0)
; 
M
AC
R 
+ 
HO
=
0.
51
0 
TC
O
3 
+ 
0.
49
0 
XO
2 
+ 
0.
49
0 
HO
2 
+ 
0.
40
6 
CO
 
+
 0
.0
84
 H
CH
O
 +
 0
.4
06
 H
KE
T 
+ 
0.
08
4 
M
G
LY
th
er
m
al
(1.
86
E-
11
, -1
75
.0)
; 
O
P1
 +
 H
O
=
0.
65
0 
M
O
2 
+ 
0.
35
0 
HO
 +
 0
.3
50
 H
CH
O
th
er
m
al
(2.
93
E-
12
, -1
90
.0)
; 
O
P2
 +
 H
O
=
0.
46
4 
XO
2 
+ 
0.
40
8 
HO
2 
+ 
0.
59
1 
HO
 +
 0
.0
56
 H
CH
O
 
+
 0
.0
56
 A
LD
2 
+ 
0.
25
9 
AL
D
3 
+ 
0.
00
5 
O
P2
 +
 0
.6
79
 K
E3
th
er
m
al
(3.
40
E-
12
, -1
90
.0)
; 
PA
A 
+ 
H
O
=
0.
65
0 
AC
O
2 
+ 
0.
35
0 
XO
2 
+ 
0.
35
0 
HO
 +
 0
.3
50
 H
CH
O
th
er
m
al
(2.
93
E-
12
, -1
90
.0)
; 
PA
N
 +
 H
O
=
1.
00
0 
XO
2 
+ 
1.
00
0 
NO
3 
+ 
1.
00
0 
HC
HO
th
er
m
al
(4.
00
E-
14
, 0
.0)
; 
PP
N
 +
 H
O
=
1.
00
0 
XO
2 
+ 
0.
79
1 
HO
2 
+ 
0.
20
9 
NO
3 
+ 
0.
20
9 
AL
D2
 
+
 0
.7
91
 P
PN
th
er
m
al
(4.
00
E-
14
, 0
.0)
; 
PN
BN
 +
 H
O
=
1.
00
0 
XO
2 
+ 
0.
86
4 
HO
2 
+ 
0.
04
3 
NO
3 
+ 
0.
09
3 
AL
D2
 
+
 0
.0
43
 A
LD
3 
+ 
0.
00
1 
PP
N
 +
 0
.8
64
 P
N
BN
 +
 0
.0
01
 M
O
2
th
er
m
al
(4.
00
E-
14
, 0
.0)
; 
O
NI
T 
+ 
HO
=
0.
50
7 
XO
2 
+ 
0.
55
1 
NO
2 
+ 
0.
44
9 
HO
2 
+ 
0.
05
7 
HC
HO
 
+
 0
.0
57
 A
LD
2 
+ 
0.
02
3 
AL
D
3 
+ 
0.
44
9 
O
NI
T 
+ 
0.
47
1 
KE
3
th
er
m
al
(5.
31
E-
12
, 2
60
.0)
; 
TP
AN
 +
 H
O
=
1.
00
0 
XO
2 
+ 
0.
40
6 
HO
2 
+ 
0.
59
4 
NO
3 
+ 
0.
40
6 
HC
HO
 
+
 0
.4
06
 P
AN
 +
 0
.5
94
 H
KE
T
th
er
m
al
(3.
25
E-
13
, -5
00
.0)
; 
ET
E 
+ 
N
O
3
=
0.
20
1 
O
LN
D 
+ 
0.
79
9 
O
LN
N
th
er
m
al
(2.
94
E-
12
, 2
85
2.3
); 
O
LT
 +
 N
O
3
=
0.
40
7 
O
LN
D 
+ 
0.
59
3 
O
LN
N
th
er
m
al
(1.
18
E-
13
, 4
20
.2)
; 
O
LI
 +
 N
O
3
=
0.
55
1 
O
LN
D 
+ 
0.
44
9 
O
LN
N
th
er
m
al
(8.
64
E-
13
, -4
50
.0)
; 
D
IE
N
 +
 N
O
3
=
0.
02
6 
O
LN
D 
+ 
0.
97
4 
O
LN
N
th
er
m
al
(1.
72
E-
13
, 1
61
.4)
; 
IS
O
 +
 N
O
3
=
0.
12
0 
O
LN
D 
+ 
0.
88
0 
O
LN
N
th
er
m
al
(4.
00
E-
12
, 4
46
.0)
; 
AP
I +
 N
O
3
=
0.
90
5 
O
LN
D 
+ 
0.
09
5 
O
LN
N
th
er
m
al
(1.
19
E-
12
, -4
90
.0)
; 
LI
M
 +
 N
O
3
=
0.
93
8 
O
LN
D 
+ 
0.
06
2 
O
LN
N
th
er
m
al
(1.
22
E-
11
, 0
.0)
; 
AL
D
2 
+ 
N
O
3
=
1.
00
0 
AC
O
2 
+ 
1.
00
0 
HN
O
3
th
er
m
al
(1.
40
E-
12
, 1
90
0.0
); 
AL
D
3 
+ 
NO
3
=
1.
00
0 
AC
O
3 
+ 
1.
00
0 
HN
O
3
th
er
m
al
(2.
30
E-
12
, 1
90
0.0
); 
AL
D
4 
+ 
N
O
3
=
1.
00
0 
AC
O
4 
+ 
1.
00
0 
HN
O
3
th
er
m
al
(2.
27
E-
12
, 1
90
0.0
); 
AL
D
I +
 N
O
3
=
1.
00
0 
AC
O
I +
 1
.0
00
 H
NO
3
th
er
m
al
(1.
40
E-
12
, 1
90
0.0
); 
AL
D
5 
+ 
N
O
3
=
1.
00
0 
AC
O
5 
+ 
1.
00
0 
HN
O
3
th
er
m
al
(2.
04
E-
12
, 1
90
0.0
); 
AL
D
6 
+ 
NO
3
=
1.
00
0 
AC
O
6 
+ 
1.
00
0 
HN
O
3
th
er
m
al
(3.
53
E-
12
, 1
90
0.0
); 
AL
D
7 
+ 
N
O
3
=
1.
00
0 
AC
O
7 
+ 
1.
00
0 
HN
O
3
th
er
m
al
(2.
34
E-
12
, 1
90
0.0
); 
H
CH
O
 +
 N
O
3
=
1.
00
0 
HO
2 
+ 
1.
00
0 
CO
 +
 1
.0
00
 H
NO
3
th
er
m
al
(3.
40
E-
13
, 1
90
0.0
); 
G
LY
 +
 N
O
3
=
0.
40
0 
XO
2 
+ 
1.
00
0 
HO
2 
+ 
1.
60
0 
CO
 +
 1
.0
00
 H
NO
3
th
er
m
al
(2.
90
E-
12
, 1
90
0.0
); 
M
G
LY
 +
 N
O
3
=
1.
00
0 
AC
O
2 
+ 
1.
00
0 
CO
 +
 1
.0
00
 H
NO
3
th
er
m
al
(1.
40
E-
12
, 1
90
0.0
); 
M
AC
R 
+ 
NO
3
=
0.
20
0 
TC
O
3 
+ 
0.
80
0 
O
LN
N 
+ 
0.
20
0 
HN
O
3
th
er
m
al
(8.
27
E-
15
, 1
50
.0)
; 
TP
AN
 +
 N
O
3
=
1.
00
0 
XO
2 
+ 
0.
17
8 
NO
2 
+ 
0.
22
8 
HO
2 
+ 
0.
59
4 
NO
3 
+
 0
.1
78
 H
CH
O
 +
 0
.1
78
 P
AN
 +
 0
.2
28
 P
PN
 +
 0
.5
94
 O
NI
T
th
er
m
al
(2.
20
E-
14
, 5
00
.0)
; 
ET
E 
+ 
O
3
=
0.
26
0 
HO
2 
+ 
0.
43
0 
CO
 +
 0
.1
20
 H
O
 +
 0
.0
02
 H
2O
2 
+
 0
.1
30
 H
2 
+ 
1.
00
2 
HC
HO
 +
 0
.3
68
 O
RA
1
th
er
m
al
(9.
14
E-
15
, 2
58
0.0
); 
O
LT
 +
 O
3
=
0.
31
9 
HO
2 
+ 
0.
37
1 
CO
 +
 0
.3
89
 H
O
 +
 0
.0
06
 H
2O
2 
+
 0
.0
51
 H
2 
+ 
0.
09
2 
XO
2 
+ 
0.
61
2 
HC
HO
 +
 0
.2
74
 A
LD
2 
+
 0
.0
66
 A
LD
3 
+ 
0.
05
4 
AL
D4
 +
 0
.0
05
 A
LD
I +
 0
.1
35
 M
O
2 
+
 0
.1
46
 O
RA
1 
+ 
0.
00
4 
KE
4P
 +
 0
.0
17
 K
E5
P 
+ 
0.
04
1 
AL
D5
 
+
 0
.0
03
 K
E3
 +
 0
.0
16
 K
E5
 +
 0
.1
20
 M
G
LY
 +
 0
.0
99
 O
RA
2
th
er
m
al
(3.
99
E-
15
, 1
78
4.3
); 
O
LI
 +
 O
3
=
0.
40
2 
HO
2 
+ 
0.
29
1 
CO
 +
 0
.6
27
 H
O
 +
 0
.0
11
 H
2O
2 
+
 0
.3
14
 X
O
2 
+ 
0.
01
0 
HC
HO
 +
 0
.5
38
 A
LD
2 
+ 
0.
21
3 
AL
D3
 
+
 0
.1
01
 A
LD
4 
+ 
0.
19
3 
M
O
2 
+ 
0.
02
9 
AC
O
5 
+ 
0.
11
0 
KE
3P
 
+
 0
.0
08
 K
E6
P 
+ 
0.
13
8 
AL
D5
 +
 0
.0
52
 A
LD
6 
+ 
0.
14
1 
KE
3 
+
 0
.0
13
 K
E6
 +
 0
.1
04
 O
RA
2
th
er
m
al
(4.
54
E-
15
, 8
54
.3)
; 
D
IE
N
 +
 O
3
=
0.
29
4 
HO
2 
+ 
0.
46
1 
CO
 +
 0
.1
51
 H
O
 +
 0
.0
02
 H
2O
2 
+
 0
.1
20
 H
2 
+ 
0.
01
1 
ET
E 
+ 
0.
11
3 
HC
HO
 +
 0
.3
41
 O
RA
1 
+
 0
.9
35
 M
AC
R 
+ 
0.
01
5 
O
LT
th
er
m
al
(5.
44
E-
15
, 1
04
7.0
); 
IS
O
 +
 O
3
=
0.
28
4 
HO
2 
+ 
0.
36
2 
CO
 +
 0
.2
79
 H
O
 +
 0
.0
01
 H
2O
2 
+
 0
.0
53
 H
2 
+ 
0.
09
4 
O
3P
 +
 0
.1
26
 X
O
2 
+ 
0.
89
3 
HC
HO
 
+
 0
.1
48
 A
CO
2 
+ 
0.
02
9 
M
O
2 
+ 
0.
15
1 
O
RA
1 
+ 
0.
01
6 
KE
3P
 
+
 0
.3
88
 M
AC
R 
+ 
0.
35
8 
O
LT
th
er
m
al
(7.
86
E-
15
, 1
91
3.0
); 
AP
I +
 O
3
=
0.
30
0 
HO
2 
+ 
0.
14
0 
CO
 +
 0
.8
52
 H
O
 +
 0
.0
21
 H
2O
2 
+
 0
.3
54
 X
O
2 
+ 
0.
42
0 
KE
8P
 +
 0
.8
61
 A
LD
7 
+ 
0.
07
0 
KE
8 
+
 0
.0
69
 O
RA
2
th
er
m
al
(1.
01
E-
15
, 7
36
.0)
; 
LI
M
 +
 O
3
=
0.
28
6 
HO
2 
+ 
0.
22
2 
CO
 +
 0
.6
47
 H
O
 +
 0
.0
16
 H
2O
2 
+
 0
.0
37
 H
2 
+ 
0.
28
8 
XO
2 
+ 
0.
01
0 
HC
HO
 +
 0
.1
04
 O
RA
1 
+
 0
.2
97
 K
E7
P 
+ 
0.
00
7 
KE
8P
 +
 0
.6
08
 M
AC
R 
+ 
0.
00
1 
KE
7 
+
 0
.2
89
 O
LI
 +
 0
.0
98
 O
LT
th
er
m
al
(2.
00
E-
16
, 0
.0)
; 
M
AC
R 
+ 
O
3
=
0.
28
8 
HO
2 
+ 
0.
52
2 
CO
 +
 0
.0
72
 H
O
 +
 0
.0
01
 H
2O
2 
+
 0
.0
78
 H
2 
+ 
0.
40
1 
HC
HO
 +
 0
.1
32
 A
CO
2 
+ 
0.
22
1 
O
RA
1 
+
 0
.1
32
 P
AA
 +
 0
.6
00
 M
G
LY
 +
 0
.1
32
 O
RA
2
th
er
m
al
(1.
36
E-
15
, 2
11
2.0
); 
TP
AN
 +
 O
3
=
0.
70
0 
NO
2 
+ 
0.
07
8 
HO
2 
+ 
0.
12
9 
CO
 +
 0
.0
36
 H
O
 
+
 0
.0
01
 H
2O
2 
+ 
0.
03
9 
H2
 +
 0
.7
01
 H
CH
O
 +
 0
.7
00
 A
CO
2 
+
 0
.3
00
 P
AN
 +
 0
.1
10
 O
RA
1
th
er
m
al
(2.
46
E-
15
, 1
70
0.0
); 
PA
N
=
1.
00
0 
AC
O
2 
+ 
1.
00
0 
NO
2
tro
e-
eq
ui
l(9
.70
E-
29
, 5
.6,
9.
30
E-
12
, 1
.5
, 1
.1
6e
28
,
13
95
4.
);
PP
N
=
1.
00
0 
AC
O
3 
+ 
1.
00
0 
NO
2
tro
e-
eq
ui
l(9
.70
E-
29
, 5
.6,
9.
30
E-
12
, 1
.5
, 1
.1
6e
28
,
13
95
4.
);
PN
BN
=
1.
00
0 
AC
O
4 
+ 
1.
00
0 
NO
2
tro
e-
eq
ui
l(9
.70
E-
29
, 5
.6,
9.
30
E-
12
, 1
.5
, 1
.1
6e
28
,
13
95
4.
);
TP
AN
=
1.
00
0 
TC
O
3 
+ 
1.
00
0 
NO
2
tro
e-
eq
ui
l(9
.70
E-
29
, 5
.6,
9.
30
E-
12
, 1
.5
, 1
.1
6e
28
,
13
95
4.
); 
XO
2 
+ 
NO
=
1.
00
0 
NO
2
th
er
m
al
(4.
00
E-
12
, 0
.0)
; 
O
LN
N 
+ 
NO
=
0.
96
1 
NO
2 
+ 
0.
96
1 
HO
2 
+ 
0.
52
2 
M
AC
R 
+
 0
.4
78
 O
NI
T
th
er
m
al
(4.
00
E-
12
, 0
.0)
; 
O
LN
D 
+ 
NO
=
1.
77
7 
N
O
2 
+ 
0.
03
4 
HO
2 
+ 
0.
03
4 
XO
2 
+ 
0.
34
6 
HC
HO
 
+
 0
.4
22
 A
LD
2 
+ 
0.
15
3 
AL
D
3 
+ 
0.
08
8 
AL
D
4 
+ 
0.
00
1 
AL
D
I 
+
0.
13
2
AC
O
2
+
0.
01
3
AC
O
5
+
0.
03
3
M
AC
R
+
0.
20
1
O
NI
T
+
 0
.0
31
 A
LD
5 
+ 
0.
05
9 
AL
D
6 
+ 
0.
00
1 
AL
D
7 
+ 
0.
22
1 
KE
3 
+
 0
.0
68
 K
E5
 +
 0
.0
20
 K
E6
 +
 0
.0
06
 M
G
LY
 +
 0
.1
08
 O
LT
th
er
m
al
(4.
00
E-
12
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88
 M
G
LY
 +
 0
.0
09
 O
LT
th
er
m
al
(3.
91
E-
14
,-1
13
7.4
); 
KE
5P
 +
 O
LN
D
=
0.
40
1 
NO
2 
+ 
0.
40
9 
HO
2 
+ 
0.
21
4 
XO
2 
+ 
0.
34
0 
HC
HO
 
+
 0
.2
72
 A
LD
2 
+ 
0.
14
0 
AL
D3
 +
 0
.1
90
 A
LD
4 
+ 
0.
00
6 
AL
DI
 
+
 0
.1
29
 A
CO
2 
+ 
0.
04
7 
AC
O
3 
+ 
0.
01
1 
AC
O
I +
 0
.0
02
 A
CO
5 
+
 0
.0
01
 K
E3
P 
+ 
0.
02
5 
M
AC
R 
+ 
0.
59
9 
O
NI
T 
+ 
0.
31
3 
AL
D5
 
+
 0
.0
49
 A
LD
6 
+ 
0.
05
9 
KE
3 
+ 
0.
00
3 
KE
4 
+ 
0.
45
4 
KE
5 
+
 0
.0
02
 K
E6
 +
 0
.0
54
 M
G
LY
 +
 0
.0
09
 O
LT
th
er
m
al
(4.
01
E-
14
,-1
04
9.9
); 
KE
6P
 +
 O
LN
D
=
0.
39
6 
NO
2 
+ 
0.
42
6 
HO
2 
+ 
0.
10
9 
XO
2 
+ 
0.
32
7 
HC
HO
 
+
 0
.3
82
 A
LD
2 
+ 
0.
12
7 
AL
D3
 +
 0
.2
42
 A
LD
4 
+ 
0.
00
1 
AL
DI
 
+
 0
.1
07
 A
CO
2 
+ 
0.
03
9 
AC
O
3 
+ 
0.
01
4 
AC
O
4 
+ 
0.
01
8 
AC
O
5
+
 0
.0
25
 M
AC
R 
+ 
0.
60
4 
O
NI
T 
+ 
0.
14
9 
AL
D5
 +
 0
.1
63
 A
LD
6 
+
 0
.0
96
 K
E3
 +
 0
.0
40
 K
E5
 +
 0
.4
70
 K
E6
 +
 0
.0
32
 M
G
LY
 
+
 0
.0
09
 O
LT
th
er
m
al
(6.
04
E-
14
,-1
04
7.4
); 
KE
7P
 +
 O
LN
D
=
0.
39
6 
NO
2 
+ 
0.
42
7 
HO
2 
+ 
0.
08
3 
XO
2 
+ 
0.
30
0 
HC
HO
 
+
 0
.3
83
 A
LD
2 
+ 
0.
21
3 
AL
D3
 +
 0
.1
57
 A
LD
4 
+ 
0.
00
1 
AL
DI
 
+
 0
.0
97
 A
CO
2 
+ 
0.
02
3 
AC
O
3 
+ 
0.
01
8 
AC
O
4 
+ 
0.
03
8 
AC
O
5
+
 0
.0
25
 M
AC
R 
+ 
0.
60
4 
O
NI
T 
+ 
0.
18
4 
AL
D5
 +
 0
.1
46
 A
LD
6 
+
 0
.0
77
 A
LD
7 
+ 
0.
05
2 
KE
3 
+ 
0.
03
9 
KE
5 
+ 
0.
00
2 
KE
6 
+
 0
.4
83
 K
E7
 +
 0
.0
24
 M
G
LY
 +
 0
.0
09
 O
LT
th
er
m
al
(6.
90
E-
14
,-1
02
8.4
); 
KE
8P
 +
 O
LN
D
=
0.
39
8 
NO
2 
+ 
0.
40
0 
HO
2 
+ 
0.
11
4 
XO
2 
+ 
0.
22
4 
HC
HO
 
+
 0
.2
56
 A
LD
2 
+ 
0.
13
5 
AL
D3
 +
 0
.1
13
 A
LD
4 
+ 
0.
00
1 
AL
DI
 
+
 0
.0
82
 A
CO
2 
+ 
0.
00
5 
AC
O
3 
+ 
0.
00
5 
AC
O
4 
+ 
0.
02
8 
AC
O
5
+
 0
.0
52
 A
CO
6 
+ 
0.
02
2 
AC
O
7 
+ 
0.
00
1 
KE
5P
 +
 0
.0
04
 K
E6
P 
+
 0
.0
03
 K
E7
P 
+ 
0.
02
6 
M
AC
R 
+ 
0.
60
2 
O
NI
T 
+ 
0.
10
7 
AL
D5
 
+
 0
.1
42
 A
LD
6 
+ 
0.
26
2 
AL
D7
 +
 0
.0
53
 K
E3
 +
 0
.0
37
 K
E5
 
+
 0
.0
05
 K
E6
 +
 0
.0
07
 K
E7
 +
 0
.5
72
 K
E8
 +
 0
.0
17
 M
G
LY
 
+
 0
.0
09
 O
LT
th
er
m
al
(2.
77
E-
14
,-1
06
0.2
); 
2 
XO
2
=
th
er
m
al
(7.
20
E-
15
,-1
70
5.2
); 
XO
2N
 +
 X
O
2
=
th
er
m
al
(1.
49
E-
14
,-1
20
0.7
); 
2 
XO
2N
=
th
er
m
al
(1.
49
E-
14
,-1
20
0.7
); 
O
3P
 +
 O
2
=
1.
00
0 
O
3
sp
ec
ia
l("K
 = 
air
c*6
.e-
34
*
(te
mp
/30
0.)
**(
-2.
3)"
); 
O
3P
 +
 O
3
=
th
er
m
al
(8.
00
E-
12
, 2
06
0.0
); 
O
1D
 +
 N
2
=
1.
00
0 
O
3P
th
er
m
al
(1.
80
E-
11
, -1
10
.0)
; 
O
1D
 +
 O
2
=
1.
00
0 
O
3P
th
er
m
al
(3.
20
E-
11
, -7
0.0
); 
O
1D
 +
 H
2O
=
2.
00
0 
HO
th
er
m
al
(2.
20
E-
10
, 0
.0)
; 
O
3 
+ 
HO
=
1.
00
0 
HO
2
th
er
m
al
(1.
60
E-
12
, 9
40
.0)
; 
O
3 
+ 
HO
2
=
1.
00
0 
HO
th
er
m
al
(1.
10
E-
14
, 5
00
.0)
; 
H
O
 +
 H
O
2
=
th
er
m
al
(4.
80
E-
11
, -2
50
.0)
; 
H
2O
2 
+ 
HO
=
1.
00
0 
HO
2
th
er
m
al
(2.
90
E-
12
, 1
60
.0)
; 
2 
H
O
2
=
1.
00
0 
H2
O
2
sp
ec
ia
l("K
 = 
2.3
d-1
3*
e
xp
(60
0./
tem
p) 
+ 1
.7d
-33
*
a
irc
*e
xp
(10
00
./te
mp
)")
; 
2 
H
O
2 
+ 
H2
O
=
1.
00
0 
H2
O
2
sp
ec
ia
l("K
 = 
3.2
2d
-34
*
e
xp
(28
00
./te
mp
) +
 2.
38
d-5
4
*
a
irc
*e
xp
(32
00
./te
mp
)")
; 
O
3P
 +
 N
O
=
1.
00
0 
NO
2
tro
e(9
.E
-32
, 1
.5,
 3E
-11
, 0
.); 
O
3P
 +
 N
O
2
=
1.
00
0 
NO
th
er
m
al
(6.
50
E-
12
, -1
20
.0)
; 
O
3P
 +
 N
O
2
=
1.
00
0 
NO
3
tro
e(9
.E
-32
, 2
.0,
 2.
20
E-
11
,
0.
); 
H
O
 +
 N
O
=
1.
00
0 
HO
NO
tro
e(7
.E
-31
, 2
.6,
 1.
50
E-
11
,
0.
5);
 
H
O
 +
 N
O
2
=
1.
00
0 
HN
O
3
tro
e(2
.60
E-
30
, 3
.2,
 2.
40
E-
11
,
1.
3);
 
H
O
 +
 N
O
3
=
1.
00
0 
NO
2 
+ 
1.
00
0 
HO
2
th
er
m
al
(2.
20
E-
11
, 0
.0)
; 
H
O
2 
+ 
NO
=
1.
00
0 
NO
2 
+ 
1.
00
0 
HO
th
er
m
al
(3.
70
E-
12
, -2
50
.0)
; 
H
O
2 
+ 
NO
2
=
1.
00
0 
HN
O
4
tro
e(1
.80
E-
31
, 3
.2,
 4.
70
E-
12
,
1.
4);
 
H
N
O
4
=
1.
00
0 
HO
2 
+ 
1.
00
0 
NO
2
tro
e-
eq
ui
l(1
.80
E-
31
, 3
.2,
4.
70
E-
12
, 1
.4
, 4
.7
6e
26
,
10
90
0.
); 
H
O
2 
+ 
NO
3
=
0.
30
0 
HN
O
3 
+ 
0.
70
0 
NO
2 
+ 
0.
70
0 
HO
th
er
m
al
(3.
50
E-
12
, 0
.0)
; 
H
O
 +
 H
O
NO
=
1.
00
0 
NO
2
th
er
m
al
(1.
80
E-
11
, 3
90
.0)
; 
H
O
 +
 H
NO
3
=
1.
00
0 
NO
3
sp
ec
ia
l("k
1=
7.2
d-1
5*
ex
p(7
85
.
/te
m
p);
k2
=4
.1d
-16
*
e
xp
(14
40
./te
mp
); k
3=
1.9
d-3
3*
e
xp
(72
5./
tem
p)*
air
c; 
K 
= 
k1
+k
3/
(1.
+k
3/k
2)"
); 
H
O
 +
 H
NO
4
=
1.
00
0 
NO
2
th
er
m
al
(1.
30
E-
12
, -3
80
.0)
; 
O
3 
+ 
NO
=
1.
00
0 
NO
2
th
er
m
al
(2.
00
E-
12
, 1
40
0.0
); 
O
3 
+ 
NO
2
=
1.
00
0 
NO
3
th
er
m
al
(1.
20
E-
13
, 2
45
0.0
); 
2 
N
O
 +
 O
2
=
2.
00
0 
NO
2
th
er
m
al
(3.
30
E-
39
, -5
30
.0)
; 
N
O
3 
+ 
NO
=
2.
00
0 
NO
2
th
er
m
al
(1.
50
E-
11
, -1
70
.0)
; 
N
O
3 
+ 
NO
2
=
1.
00
0 
NO
 +
 1
.0
00
 N
O
2
th
er
m
al
(4.
50
E-
14
, 1
26
0.0
); 
N
O
3 
+ 
NO
2
=
1.
00
0 
N2
O
5
tro
e(2
.20
E-
30
, 3
.9,
 1.
50
E-
12
,
0.
7);
 
N
2O
5
=
1.
00
0 
NO
2 
+ 
1.
00
0 
NO
3
tro
e-
eq
ui
l(2
.20
E-
30
, 3
.9,
1.
50
E-
12
, 0
.7
, 3
.7
E2
6,
11
00
0.
); 
2 
N
O
3
=
2.
00
0 
NO
2
th
er
m
al
(8.
50
E-
13
, 2
45
0.0
); 
H
O
 +
 H
2
=
1.
00
0 
HO
2
th
er
m
al
(5.
50
E-
12
, 2
00
0.0
); 
H
O
 +
 S
O
2
=
1.
00
0 
SU
LF
 +
 1
.0
00
 H
O
2
tro
e(3
E-
31
, 3
.3,
 1.
50
E-
12
,
0.
0);
 
CO
 +
 H
O
=
1.
00
0 
HO
2
sp
ec
ia
l("K
=1
.5d
-13
*(1
.+2
.43
9
e
-2
0*
ai
rc
)")
; 
TO
L 
+ 
HO
=
0.
90
0 
AD
DT
 +
 0
.1
00
 X
O
2 
+ 
0.
10
0 
HO
2
th
er
m
al
(1.
81
E-
12
, -3
55
.0)
; 
XY
L 
+ 
H
O
=
0.
90
0 
AD
DX
 +
 0
.1
00
 X
O
2 
+ 
0.
10
0 
HO
2
th
er
m
al
(7.
30
E-
12
, -3
55
.0)
; 
CS
L 
+ 
HO
=
0.
85
0 
AD
DC
 +
 0
.1
00
 P
HO
 +
 0
.0
50
 H
O
2 
+ 
0.
05
0 
XO
2
th
er
m
al
(6.
00
E-
11
, 0
.0)
; 
H
O
 +
 D
CB
=
0.
50
0 
TC
O
3 
+ 
0.
50
0 
HO
2 
+ 
0.
50
0 
XO
2 
+ 
0.
35
0 
UD
D 
+
 0
.1
50
 G
LY
 +
 0
.1
50
 M
G
LY
th
er
m
al
(2.
80
E-
11
, -1
75
.0)
; 
H
O
 +
 U
DD
=
0.
88
0 
AL
D5
 +
 0
.1
20
 K
E3
 +
 1
.0
00
 H
O
2
th
er
m
al
(2.
70
E-
10
, 0
.0)
; 
D
CB
 +
 N
O
3
=
0.
50
0 
TC
O
3 
+ 
0.
50
0 
HO
2 
+ 
0.
50
0 
XO
2 
+ 
0.
25
0 
G
LY
 
+
 0
.2
50
 A
LD
5 
+ 
0.
50
0 
NO
2 
+ 
0.
03
0 
KE
3 
+ 
0.
25
0 
M
G
LY
 
+
 0
.5
00
 H
NO
3
th
er
m
al
(2.
87
E-
13
, 1
00
0.0
); 
CS
L 
+ 
NO
3
=
1.
00
0 
HN
O
3 
+ 
1.
00
0 
PH
O
th
er
m
al
(2.
20
E-
11
, 0
.0)
; 
D
CB
 +
 O
3
=
0.
21
0 
HO
 +
 0
.2
90
 H
O
2 
+ 
0.
66
0 
CO
 +
 0
.5
00
 G
LY
 
+
 0
.6
20
 M
G
LY
 +
 0
.2
80
 A
CO
2 
+ 
0.
16
0 
AL
D5
 +
 0
.1
10
 P
AA
 
+
 0
.1
10
 O
RA
1 
+ 
0.
21
0 
O
RA
2
th
er
m
al
(2.
00
E-
18
, 0
.0)
; 
PH
O
 +
 N
O
2
=
0.
10
0 
CS
L 
+ 
1.
00
0 
O
NI
T
th
er
m
al
(2.
00
E-
11
, 0
.0)
; 
PH
O
 +
 H
O
2
=
1.
00
0 
CS
L
th
er
m
al
(1.
00
E-
11
, 0
.0)
; 
AD
D
T 
+ 
N
O
2
=
1.
00
0 
CS
L 
+ 
1.
00
0 
HO
NO
th
er
m
al
(3.
60
E-
11
, 0
.0)
; 
AD
D
T 
+ 
O
2
=
0.
98
0 
TO
LP
 +
 0
.0
20
 C
SL
 +
 0
.0
20
 H
O
2
th
er
m
al
(1.
66
E-
17
,-1
04
4.0
); 
AD
D
T 
+ 
O
3
=
1.
00
0 
CS
L 
+ 
1.
00
0 
HO
th
er
m
al
(5.
00
E-
11
, 0
.0)
; 
AD
D
X 
+ 
N
O
2
=
1.
00
0 
CS
L 
+ 
1.
00
0 
HO
NO
th
er
m
al
(3.
60
E-
11
, 0
.0)
; 
AD
D
X 
+ 
O
2
=
0.
98
0 
XY
LP
 +
 0
.0
20
 C
SL
 +
 0
.0
20
 H
O
2
th
er
m
al
(1.
66
E-
17
,-1
04
4.0
); 
AD
D
X 
+ 
O
3
=
1.
00
0 
CS
L 
+ 
1.
00
0 
HO
th
er
m
al
(1.
00
E-
11
, 0
.0)
; 
AD
D
C 
+ 
NO
2
=
1.
00
0 
CS
L 
+ 
1.
00
0 
HO
NO
th
er
m
al
(3.
60
E-
11
, 0
.0)
; 
AD
D
C 
+ 
O
2
=
0.
98
0 
CS
LP
 +
 0
.0
20
 C
SL
 +
 0
.0
20
 H
O
2
th
er
m
al
(1.
66
E-
17
,-1
04
4.0
); 
AD
D
C 
+ 
O
3
=
1.
00
0 
CS
L 
+ 
1.
00
0 
HO
th
er
m
al
(5.
00
E-
11
, 0
.0)
; 
TO
LP
 +
 N
O
=
0.
95
0 
NO
2 
+ 
0.
95
0 
HO
2 
+ 
1.
20
0 
G
LY
 +
 0
.5
00
 D
CB
 
+
 0
.0
50
 O
NI
T 
+ 
0.
65
0 
M
G
LY
th
er
m
al
(4.
00
E-
12
, 0
.0)
; 
XY
LP
 +
 N
O
=
0.
95
0 
NO
2 
+ 
0.
95
0 
HO
2 
+ 
0.
35
0 
G
LY
 +
 0
.9
50
 D
CB
 
+
 0
.0
50
 O
NI
T 
+ 
0.
60
0 
M
G
LY
th
er
m
al
(4.
00
E-
12
, 0
.0)
; 
CS
LP
 +
 N
O
=
1.
00
0 
G
LY
 +
 1
.0
00
 M
G
LY
 +
 1
.0
00
 N
O
2 
+ 
1.
00
0 
HO
2
th
er
m
al
(4.
00
E-
12
, 0
.0)
; 
TO
LP
 +
 H
O
2
=
1.
00
0 
O
P2
th
er
m
al
(3.
75
E-
13
, -9
80
.0)
; 
XY
LP
 +
 H
O
2
=
1.
00
0 
O
P2
th
er
m
al
(3.
75
E-
13
, -9
80
.0)
; 
CS
LP
 +
 H
O
2
=
1.
00
0 
O
P2
th
er
m
al
(3.
75
E-
13
, -9
80
.0)
; 
TO
LP
 +
 M
O
2
=
1.
00
0 
HC
HO
 +
 1
.0
00
 H
O
2 
+ 
0.
65
0 
G
LY
 +
 1
.0
00
 D
CB
 
+
 0
.3
50
 M
G
LY
th
er
m
al
(3.
56
E-
14
, -7
08
.0)
; 
XY
LP
 +
 M
O
2
=
1.
00
0 
HC
HO
 +
 1
.0
00
 H
O
2 
+ 
0.
37
0 
G
LY
 +
 1
.0
00
 D
CB
 
+
 0
.6
30
 M
G
LY
th
er
m
al
(3.
56
E-
14
, -7
08
.0)
; 
CS
LP
 +
 M
O
2
=
1.
00
0 
G
LY
 +
 1
.0
00
 M
G
LY
 +
 2
.0
00
 H
O
2 
+ 
1.
00
0 
HC
HO
th
er
m
al
(3.
56
E-
14
, -7
08
.0)
; 
TO
LP
 +
 A
CO
2
=
1.
00
0 
M
O
2 
+ 
1.
00
0 
HO
2 
+ 
1.
00
0 
DC
B 
+ 
0.
65
0 
G
LY
 
+
 0
.3
50
 M
G
LY
th
er
m
al
(7.
40
E-
13
, -7
65
.0)
; 
XY
LP
 +
 A
CO
2
=
1.
00
0 
M
O
2 
+ 
1.
00
0 
HO
2 
+ 
1.
00
0 
DC
B 
+ 
0.
37
0 
G
LY
 
+
 0
.6
30
 M
G
LY
th
er
m
al
(7.
40
E-
13
, -7
65
.0)
; 
CS
LP
 +
 A
CO
2
=
1.
00
0 
G
LY
 +
 1
.0
00
 M
G
LY
 +
 1
.0
00
 H
O
2 
+ 
1.
00
0 
M
O
2
th
er
m
al
(7.
40
E-
13
, -7
65
.0)
; 
TO
LP
 +
 N
O
3
=
1.
00
0 
NO
2 
+ 
1.
00
0 
HO
2 
+ 
0.
50
0 
DC
B 
+ 
1.
30
0 
G
LY
 
+
 0
.7
00
 M
G
LY
th
er
m
al
(1.
20
E-
12
, 0
.0)
; 
XY
LP
 +
 N
O
3
=
1.
00
0 
NO
2 
+ 
1.
00
0 
HO
2 
+ 
1.
00
0 
DC
B 
+ 
0.
74
0 
G
LY
 
+
 1
.2
60
 M
G
LY
th
er
m
al
(1.
20
E-
12
, 0
.0)
; 
CS
LP
 +
 N
O
3
=
1.
00
0 
G
LY
 +
 1
.0
00
 M
G
LY
 +
 1
.0
00
 N
O
2 
+ 
1.
00
0 
HO
2
th
er
m
al
(1.
20
E-
12
, 0
.0)
; 
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